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or THI . 

SECRETARY OF THE TREASURY, 

COHinJKICATiNO 

Jl report of a geological reconnoissance of the Chippewa land dis-- 
trict of Wisconsin^ and the northern part of lowa^ by David 
Dale Owen. 



June 22, 1848. — Read, and ordered to be printed. 

June 24, 1848. — Reconsidered, and referred to the Committee on Ppblic Lands. 

July 3, 184S. — Ordered to be printed, and that 2,000 additional copies be printed for tbo 
use of the Senate. 



TkEASURY DjpPARTMENT, 

June 21 y 1848. 

Sir: I have the honpr herewith respectfully to submit a commu- 
nication from the Comiriissioner oTthe General Land Office, under 
date of the 3(^ instant, and the accompanying detailed report of 
Dr. D. D. Owen, with diagrams and illustrations, of the geologi- 
cal survey and explorations made by him, under instructions from 
this department, during the past season, in the Chippewa district 
of Wisconsin, and the noJrthern part of Iowa. 

I have the honor to be, very respectfully, you; obedient servant^ 

R. J. WALKER, 
Secretary of the Treasury^ 
Hon. G. M. Dallas, 

Vice President of the United States^ 

and President of the Senate. 



General Land Office, June 3, 1848. 

Sir: 1 have the honor to submit for your- consideration, the de- 
tailed report of Dr. D. D. Owen, with diagrams and illustrations, 
of the geological survey and explorations made by him under your 
instructions during the past season, in the Chippewa district of 
Wisconsin, and th« northern part of Iowa. 

This report is very satisfactory, being full and explicit, and de- 
signating clearly the character of the diflferent districts within the 
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region examined, so that the act of 3d Mar<jh, iSi?^ for the sale of 
those lands, can be fully executed in all its details. It. manifests, 
moreover, great labor and diligence in collecting information, aiid 
high scientific attainments in its preparation. The diagrams pre- 
sent a striking view of the geology of the whole country; and the 
sketches of the interesting points visited, prepared, in a masterly 
manner, give an interest to the whole, ana render it alike valuable 
to the travi^IIer, th^ amateur, and the man of science. 

Should it be determined to publish this report, it is essential to 
a proper understanding of it that these diagrams and illustrations 
should also be printed, as they are so referred to and embodied in 
it, that they cannot be dispensed with, without detracting mate- 
rially from the scientific and practical character of the report. 
With gfeat respect, your obedient servant, • ■ 

RICHARB M. YOUNG, 

Commissioner. 
Hon. R. J. Walker^ . 

Secretary of the Treasury. 
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REPORT 



^EOLOaiCAL RECOMOISSAICE 



or T. H E 



CHIPPEWA LMD DISTRICT OF WISCONSIN; 

AND, INCIDENTALLY, OF 

A PORTION OF THE KICKAPOO COUNTRY, AND OF A PART OF IOWA AND 

OF THE MINESOTA TERRITORY, ^ADE UNDER INSTRUCTIONS 

FROM THE UNITED STATES TREASURY DEPARTMENT, 



DAVID DALE OWEN, M. D., 

V. 8. OK0L0OI8T FOR WISCONSIN. 



REPORT. 



New Harmony, Ia., ^pril 23, 1848. 

Sib: The preliminary report forwarded to the department on the 
10th of October, from Prairie de Chien, contained an outline of 
operations as far as the reports had been received from the different 
companies up to that date. 

I now submit a more full report of the whole observations made 
by the geological corps of Wisconsin, including the last mpnth's 
operations in the field. 

The first two chapters contain a description of the formations 
adjacent to the Mississippi. They embrace the observations^ made 
during the first and last three months of the expedition, condensed 
into general results, without detailing the daily observations. ^ The 
third and- fourth chapters contain the investigations made in the 
interior and Lake Superior, regions in July, and part of June and 
August. These have been arranged nearly in the order of daily 
annotation. This portion of the report is little more than a record 
ef facts, with but little generalization, because the data were in- 
•sufficient. 

The investigations of the assistant geologist in the same district 
of country, but along different routes, have been recorded in a 
similar manner, and will be found in his report, together with some 
infor.uation on the topography of the country, in connexion with 
its climate, which I requested him to draw up from his meteorolo- 
gical journal, thinking it might be valuable to the department and 
interesting to the public generally, especially to those settling in 
the northwest. Of course the observations of a single season will 
not admit of any very definite conclusions; yet D. Norwood's de- 
Suctions are sufficient to show that the climate of the Lake Su- 
perior country is subject to less extremes than that of the Missis- 
srppi valley, and that it is more moderate than that of many partsr 
of the United §tates in more southern latitudes. 

The assistant geologist has, also, from ftn average of nearly a 
month'^. recorded barometrical observations on Lake Superior, and 
from a mean of observations oa the Mississippi by himself and othec 
members of the corps, including my /Own, calculated the height 
of Lake Superior above the Mississippi at the mouth of Lake 
Pepin. This I had done in order to enable me, as my instructions 
required) to refer tiie levels to Lake Superior as a standard. The 
result is probably very near the truth, though, rn order to ascer- 
tain the exact relative levels would require mucli more numerous 
observations. His sections of relative heights of points interme- 
aiate between Lake Superior and the Mississippi, referred to either 
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of these as a basis, are given as proTisional, constructed as they 
necessarily were, from one, two, or three observations, they are 
liable to error. 

Of my own numerous barbmetrical observations I have," as yet, 
. been able to extract and work up such only as were required to 
produce the sections appended to the report, and to make calcu- 
lations on the dip, relative thickness and height of rocks. The 
rest remain in my original note book, to be recorded hereafter. 

The analyses of soils, given in the present report, have been 
carried out as minutely as our time would permit. To make a 
complete analysis, so as to convey all the information which the 
present state of chemical, knowledge is capable of furnishing, 
would demand for each soil at least two weeks close application in 
the laboratory. 

Though a detailed geological, survey has been tnade only of about 
thirty townships, west of the fourth principal meridian on Black 
river, and about sixty townships on the St. Croix, a general know- 
ledge has been obtained Of a large portion of the Chippewa land 
distri(5t, as well as a portion of Iowa, situated in the Winnebago 
reserve and the Minesota territory; sufficient, indeed, to enable me 
to lay down approximately the general bearings and area of the 
principal formations over. more than two thirds of the district • 
Nineteen sections have been constructed at the most important 
points on the Mississippi, and six on the St. Croix, arranged in 
such a manner as to form a diagram of comparative heights. One 
continuous section has been constructed from the mouth of the 
Wisconsin river to the falls of St. Anthony; one from the 
Mississippi to the falls of the St. Croix; one from the mouth of 
the St. Croix to the falls of St Anthony, ion a more extended scale 
than that appended to the Mississippi section; one from Lake 
Superior to Portage Lake; one from the head waters of Wisconsin 
river to the Dalles of that river; one from Lake Superior to the falls 
of St. Louis river; one from Lak^ Superior along the 4th principal 
meridian to Black river, and thence to the Mississippi; one along 
the correction line from the 4th principal meridian to the Miss- 
issippi; one from the Einikinick in a northwest direction across 
the St. Croix to BessePs farm. Also a particular section at the 
falls of St. Anthony. 

Diagrams of summit levels show the relative elevations of ground 
between the Mississippi and Lake Superior in Hhree different 
directions. 

It has'been ascertained that there extend into Wisconsin two if 
])ot. three trap ranges, similar in their character to ranges in 
Michigan, and that these, in some places, afford ores which hold 
out a prbspect of productiveness. 

Dat^^have been obtained which prove that the lower magnesian 
• limestone, as well as the upper, is lead bearing. 

The results of the reconnoissance of the past season are of much 
^lae in directing future observations. They clearly indicate what 
{regions are most likely to yield ores, and where it would be a loss 
Di time and'tnon'ey to search for them. 
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The coiinfry can also b^ laid off witTi approximate aceiifacy, into 
^distinct agncuttural jdistrictis; the proportion and approximate 
boiitHlaries of go^od and nearly wofthless land being known. 

Statistics have been collected^ which will convey some ideli 6i 
the- value of the pine lands. ♦ . . a 

Observations have been made which will serve to correct many 
topographical? and g«ologi<5al errors, which abound in the present 
maps. - '■ 

A few illustrations from my pencil are distributed over the re- 
port, as tending to give a more accurate idea than could any 
words, of the geological aspect of--the district. 

The geological chart accompanying this report, has been delin- - 
^ated on four separate sheets, because the paper procured for map- 
ping proved to be too small to admit of its being drawn, on the 
present scale, on a single sheet; and because paper of a larger 
size, aftei'wards ordered, did not arrive in time^ 

It is to be observed, that the importance of what has yet been 
done is of a rerlative^nd preliminary character. Its ultimate value 
will depend upon following it up, with those more minute and de-' 
tailed observations that are to give precision to results at preseiit 
general and approximate. 

It is impossible to anticipate, with precision, the exact length 
of time which may be required to obtain, for the whole of the cx-w 
tensive district covered by my instructions, and reaching north to 
the British line, (being twice as large as the State of New York,) 
all the geological information that-may be practically useful to 
direct the operations of the hnd office, and to determine with 
trustworthy accuracy, by metes and bounds, the proper mineral re- 
servations. If the linear surveys keep pace with the geplogical 
exploration, and the same force is continued which my instruc- 
tions of tfeis* season place at my disposal, it is my opinion that 
two^ or perhaps three, seasons beyond the present will suffice to 
complete the whole. 

I may remark, th^t it- has been my aim, during' the conduct of 
the exploration, so far, as it will continue to be, while lam charg^ed 
with it, to make the strictly practical and business portion of the 
survey the chief end and object of our operations. Scientific re- 
searches, which to some may seem purely speculative and'curiouS| 
^re essential as preliminaries to these practical results. Further 
than such necessity dictates, they have not been pushed, except 
as subordinate and incidental, and chiefly at such peripds as, 
under the ordinary requirements of public service, might be re- 
garded as leisure moments; so that the contributions to science 
dus incidentally afforded, and which a liberal policy forbade to 
neglect, may be considered, in a measure, a voluntary offering, 
tendered at little or no additional expense to the department. 

In this connexion, and in justice to those who have .aided .me 
during the'winter, in preparing the maiteirials for- this report, I 
here state, that but for the industry and perseverance they broujlht 
to the task, I* should have faund it impossible to complete it. Our 
working hours have generally been from twelve to fifteen per Anj-^ 
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frequently more. Eren with such exertions, it has been with diffi- 
culty that we have executed the necessary diagramsi sectionsi 
chartSi and calculations so. as to be able to take the fieldHbj the 
first of May. 

I am. sir, your obedient servant, 

DAVID DALE OWEN, 
17. S. Geologist for Wuconsin. 
Hon. R. McYouNGi 

Commissioner General Land Office. 



SITUATION AND EXTENT OF THE DISTRICT EXPLOREIX 

The seat of operations of the party appointed to explore the 
mineral lands of \^isconsin and a portion of" Iowa was, during t)ie 
«ummer and autumn of 1847, in a portion of country lying chiefly 
«ast of the Upper Mississippi above Lake Pepin, ^nd extending 

' north to Lake Superior. There was, howeVer, also included a 
portion of Iowa, stretching north from the northern boundary of 
the geological survey of 1839, as far as the St. Peter's river; and 
also a tract of country north of the Wisconsin river. The prin- 

^cipal streams which water it ace Black river, the Chippewa, and 
the St. Croix, flowing southe/ly into the Mississippi; Mauvaise 
rivi6re, (Bad river,) and Bois Bru)6, (Burnt Wood river,) falling 
into Lake Superior; and Turkey river. Upper Iowa, Hokah, Min- 
i8ka% Waxi Oju, Cannon, Vermillion, and a portion of St. Peter's 
flowing eastwardly into the Mississippi. It comprehends so much 
of the Chippewa land district as lies within the boundaries pro- 

£osed for the State of W^isconsin, the southern part of the country 
ordering on the Kickapoo, together with the chief part of the 
Winiiebago reserve, the half breed tract and a strip of the Sioux 
country west of, and adjacent to, the Mississippi, and reaching 
AOith to the St. Peter^s. 

It lies between 43^ and 47^ north latitude, %nd between 89^ and 
9A^ of loirgitttde west of Greenwich, and embraces about forty-six 
tkoiisiind sqnare miles of surface. 



CniEF GEOLOGICAL DIVISIONS. 

Tk^ g^olofry ^f ^htc abov« distrki may be conveniently consid- 
«f^ und^r tn« following head^i 

1» Fotinati<^n8^ of tK^ Tppc'r Missx^isippi. 

a. Formation of the Rvd C<?d*r river* 

S* Formation of the intrrior of the Chippewa land district, 

4« Formation of (lak^ Superior. 

6. DnA. 

Thtdt forniations iir« dtscrib<4 in detail^ in the following clinp- 
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CHAPTER I. 

FOBMATIONS OF THE UPPER MISSISSIPPI. 

Plate Na 1 represents a natural section of the hills at Praire da 
Chien. 

The lower terrace or projecting ledge is the upper portion of the 
lower magnesian limestone which forms the base of these hills^ 
and which extends down to the level of the plain on which the 
village stands; it is the same rock which has been used in the* con- 
struction of the church and several other buildings in that place. 
Its thickness from the quarry at the base of the hill to the -top of 
this projection is about two hundred' feet; the principal part of 
the slope between this and the second terj»ace is occupied* by soft 
sandstone, between forty ^nd fifty feet in thickness. The second 
terrace marks the junction of^that sandstone with the buff color.ed, ' 
blue, and grey fossiliferous limestone, which is upwards of a hun- 
dred feet thick, and occupies the greater part of the. upper Rlope, * 
capped on the summit by the upper magnesian limestone, or )^a 
bearing rock of the Mineral Point and Dubuque districts of Wis- 
consin and Iowa. 

The whole of these strata rest, as stated in my report of 1839, 
en a soft white quartzose sandstone near the level of the bed "of 
the Mississippi. > 

Standing on the extensive plain on which Prairie du Chien is 
built, and looking up the valley of the Mississippi, one can see 
this range of hills stretching away for nearly four, miles, and these 
well defined geological terraces may be observed ^converging in 
long lines of perspective. To the eye these benches of rock ap- 
pear horizontal, but measured by the barometer they are found 
gradually to -rise in ascending the valley, and a still greater rise is 
observed in going northeas); toward the Kickapoo. * . 

Assuming this section as a standard of comparison, thS rocks 
constituting the base of these hills are seen to rise higher and 
higher going north, though the hills themselves retain nearly the 
same elevation; the consequence is that one after another the su- 
perior beds thin out and disappear, and before proceeaing many - 
miles the lower magnesian limestone, which occupied at first their 
base, is found extending even to their highest summits, while the 
inferior sandstone gradually emerges from beneath the water courses^ ' 
and at last constitutes more than one hundred feet of their base. 
Such is the state of things between Painted Rock and the Upper 
Iowa river, and only eighteen or twenty miles northeast of Prairie , 
du Chien, on the Kickapoo, a tributary of the Wisconsin river 
cdming in from the north, and but three or four miles in a direct 
line from their confluence, the lower magnesian limestone is already 
found capping the tops of the adjacent hills, as may be seen front 
a sketch (see PI. 2) taken n^ear the mouth of Plumb cr«ek. 



T&n 



10 



The cliff near the summit of the hill is the lower magnesian limer 
stone ; in the slope underneath are sandstones with.alternations of 
magnesian limestones. In consequence of the softness of the sand-, 
stones, it is often difficult to get a viewof them, because they have 
crumbled away in the slope and are hidde/i from view by vegeta- 
tion. Occasionally .they are more indurated, aadthen appear in a 
bold and naked wall, as seen in a sketch (see PI. 3.) taken on 
ran other part of the iKickapoo. 

Travelling still further north or northeast, only thin beds of 
magnesian limestone surmount the hills, alternating with sandstone^ 
•as in township 9 north, range 4 we»t of the 4th principal meridiani 
about ten miles above the mouth of Plumb creek; there the bills 
present the outline shown on PI. 4. . 

Six or seven miles northeast of the above localitjt, on township 
jIO north, range'6 west of 4th principal meridian; the sandstone ex- 
tends even to the tops of the bills, without any capping of magne- 
sian limestone. » ^ . - 

This change in the succession of th^ strata is caused by the 
northerly, rise of the rocks and their^southerly dip. 
> But though the general tendency of the stratification is to rise 
towards tjie north, or rather northeast, it is not uniformly so; there 
arfr, in fact, local pitches of the strata, by which the beds that have 
been rising as one ascends the streams dip again, descending toward 
the river beds'. While this local dip of the strata continues to 
prevail, the ,beds, which had nearly run out, again thicken and 
constitute, as before, the principal part of the hills. ^Thus, though 
the lower magnesian limestone at the bend of the Mississippi river 
above Painted Rock, nearly disappears, it again thickens fujther 
north,' near Bad Axe river, to one hundred and forty-three feet, 
where we have the proportions given in section 1, B. Between 
thij and Prairie a la Crosse the northerly rise again sets in, so 
that at Mountain island the ssindstone constitutes the great body of 
that hill, to the height of four hundred and twenty-eight feet, (see 
section 1, E.) About this part of the Mississippi, or a few miles 
below^we Lave, in fact, the commencement of what, in the language 
of the geologist, is termed the principal axis of the upper Alissis- 
sippi, or geological backbone, whence the strata again decline with 
local undulations toward the Falls of St. Anthony. 

Below jthe entrance to Lake Pepin, the lower sandstone consti- 
tutes about three hundred and forty feet of the hills, (see sec. l, 
I,) and the lower magnesian liinestone one hundred and fifty feeU 
At the great bend of that lake, on the northeast side, the lower 
magnesian limestone may be seen, as in PI. 5, forming a perp^^ 
dicular wall of nearly two hundred feet, the total height above the' 
lake being' four hundred and nine feet, (see sec. 1, K.) This is 
a spt)t celebrated in Indian annals and known as the- Cape 4^ 
Sioux.* . 

A little below the Red Wing village, near the head of Lake 



• Tho pathetic legend connected with this conspicuous point is related in Lonc'^ ezpe^l^ 
tion. It is sorffetimcs called the Maiden's Rock, or Lover's Leap. * 



'Y^piR) 1^ a rejnark^bl^ headlancl^—Xa Oraiage tnonntain'-^whieh. 

«een irom the' village, presents the tippearanc^ shown -in PL 6. 

fier^ the magnesianr limjestane /orms about one -h\in^>ed and sixty 

feet of the upper portion of the hill. The base, for upwards of 

. 'one hundred and'seventy feet, is of sandstone, (see sec. 1, M.) 

-About thirteen miles' beloW the mouth of the St. Croix, and 

about two or three miles below the mouth of Vermillion river, the 

sandstone can no longer be seen, and. the lower magnesian- lime- 

. stone extends from thelevel of the Mississippi to the height of two 

hundred and forty feet, (see sec. 1, N.) Below the mouth of the 

St. Croix are low ledges only of the same rocks, the* whole height 

of the hill being only about seventy feet, and immediately at the 

mouth they are still lower. 

Still ascending the stream the strata take- a local rise, so that 
three to four miles above the mouth of the St. Croix, thesandstofle 
again emerges from beneath the water, and rises to the height af 
twelve to fifteen feet above low water mark, (see sec. 1, P.) It 
very soon sinks again, however, for at Red RoCk there are only 
low ledges of lower magnesian limestone twelve feet thi'ck; not far 
beyond it disappears from the surface, so that before reaching St. 
PauPs it is replaced by the upper white sandstone, such as has 
been before-noticed in the section at Prairie du Chien, occupying 
the slope above the terrace of lower magnesinn limestone. • 

Between St. Paul's and Carver's cave, going up the stream, the 
strata dip at the rate of twenty-five to thirty feet per mile. Thence^ 
still ascending, there is another local Yise in the strata at the rate_ 
of about ten feet to the mile. 

Connecting these and other observations, made along the Missis- 
sippilbetweea the mouUi of the Wisconsin river and falls of St. 
Anthony, 1 have constructed a series of diagrams of comparative 
heights, some of them above alluded to, and all to be found on 
sections 1 and 6. I have also made out a connected section of the 
same, (sec. 2,) in which the heights and distance are on such a 
scale as'not to distort the geological features of the country. 

For the sake of perspicuity, I have designated each formation by 
numbers, commencing (No. 1) with the lowest sandstone. .The 
sub-divisions are indicated by prefixed letters, thus. No. 1 a, rep- 
resents the lowest member of formation No. 1, (F 1;) No. 1 b, the 
next'member in succession; No. 1 c, the third member, and so on. 
It will sometimes be convenient, in the course' of this report, to 
designate them by numbers and letters, in conformity with the 
above system of annotation. 

The formations laid down in these sections extend for a consid- 
erable distance on either side of the Mississippi river; the inferior 
jnemb^ers. prevailing on the east side, the superior on the west sider 

The lower magnesian limestone (F. 2) extends, as far as our 
-party has yet explored, up the rivers Cannon and Vermillijon; F. 
1 and F. 2 compose the bluffs of Hokah, Miniskah,.Waz.i Oju, and 
of the St. Peter'js rivers. F. 2aQd F. 3 occupy thesutface of the 
•Winnebago reserve to near Red; Cedar river. Here they disappear 
beneath the water courses, and are replaced by a new system of 
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rocks of the same age as thosl^ described iQ my report of 1839 un- 
der the head of " limestones of Red Cedat and Wapsenonoc,'^ and 
which form the surface rock in the Dubuque district on the lower 
part of that stream. 

Ascending the northeastern tributaries of the Mississippi) the 
strata fisC) as has already been said, F. 2 at first forming the up* 
per hundred or two hundred feet, but, gradually thinning out until 
it is replaced by F. 1, which then occupies the entire thickness of 
the ridges even to their very summits. This change takes place on 
the Wisconsin river some forty-five miles below its great bend, or 
a few miles eaSt of Sauk Prairie; on Prairie a la Crosse river, about 
forty-five miles (by water) above its confluence with the Mississip- 
pi; on Black river fifteen to twenty miles; on Mountain Island 
river twenty to twenty-five miles; on BuflFalo river from twenty to 
thirty miles; on the Chippewa thirty-five to forty miles, or near 
the mouth of its east branch, the Menomonie; on Rush river about 
forty miles; on St. Croix river about forty-eight mile^. Allowing 
for inequalities in the meanders of these rivers, the approximate 
boundary of the lower magnesian limestone will be nearly parallel 
with the great valley through which the Mississippi flows, and pro- 
bably at an average distance of twenty miles from that river, as 
may be seen by reference to the geological chart, on which the 
course and bearings of the formations have been laid down provi- 
sionally. They cannot be defined accurately until the lineal sur- 
^vey has advanced, or until we have more precise ma^s, constructed 
from a series of astronomical observations. 

-The area over which F. 2 is the surface rock, i? colored indigo 
blue; that over which F. 1 extends, chrome yellow. 

Towards the falls and rapids of these streams the inferior Mem- 
bers of F. 1 reach the surface in succession, and at length are 
found resting either immediately upon the granite, or with some 
thickness of metamorphic strata and decomposed beds interposed.* 
These igneous rocks are colored on the map with tints of red; lake 
representing the crystalline rock, and red lead the treppean. To 
these^ formations I shall revert hereafter. 

F. 1. LOWEB SANDSTO^ OF THE UPPER MISSISSIPPI. 

Its Hthological character. Though sandstone constitutes by far the 
largest part of F. 1, still the formation is not composed exclu- 
sively of that material. There are intercalations of maignesian lime- 
stone, especially toward its upper part, where it graduates into F. 
2; and at/certain localities argillaceous and other beds of a mixed 
character form a considerable portion of its lower mass. 

This formation admits of certain subdivisions, some of which are 



♦ At the falls of the Menoftionie the intrusive rocks do not seem to havo.reached the sur- 
face ; at least our party have not detected them. It is supposed , however, that they cannot 
i>e far beneath, for the beds which usually lie ia ohiae proidmity are exposed above the wa- 
ters of the stream. 
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impr^rtant in a geological point of view, and deserve particular no- 
tice here. In enumerating these I shall follow the ascending order. 

F. 1 a, Tn the eastern part of the Chippewa land district the as- 
sistant geologist, Dr, NorwooJ, found the lowest member of this 
series resting on the crystalline and metamorphic rocks, a coarse 
sandstone overlaid by a still coarser qiiartzose sandstone, J 

In the southern part of the district, on Black river, Mr. A. Ran- 1 
dall found the most inferior member a pebbly sandstone, with a I 
coarse sandstone above it. On the east branch of the Chippewa ■ 
Dr* Litton observed the lowest member of F. 1 to be of a similar 
character to that on Black river. On the main branch of the Chip- 
pewa, the lowest member of the palaeozoic strata which I could find 
adjacent to the granite of the falls, is a coarse sandstone with re- 
markable cross lines of deposition. 

F. 1 b. But on the west branch of the Chippewa, or Menom- 
onie river, on the Mississippi river between Prairie a la Cross and , 
Lake Pepin, and especially in the northern part of the district I 
explored, to wit: on the St. Croix at and below its falls, these I 
Tariettes are not seen; at these points the lowest strata visible, and I 
the ones immediately in juxtaposition with the trap of the fails I 
and elsewhere on the river St, Crorsc, are highly fossiliferous, I 
schistose, siliceo-calcareous layers, interlaminatetl with argillaceous I 
marly beds, charged with pyrites; they are exposed some fifty feet-^ 
in thickness just below the falls. 

F. 1 c. Immediately superimposetl oa these is found usually a 
rather coarse sandstone varying in color from white to brown and 
green, containing Lingu/as and Orbiculas and Itence designated i 
*'the Lingula sandstone." Its thickness at Lawrence creek may b© 1 
estimated at ten or twelve to fifteen feetj but at Mountain island 
and other places south of this it is much thicker. i 

F. 1 d- Grey arglllo-calcareous "and argillo-siliciouff beds con- I 
taining trilobites, associated with green and fertuginous sandstones,: I 
the color of which is sometimes intensely green from the presence ^ 
of silicate of iron, which enters Jargely into its composition. Lo- 
cally this green sand deposite forms a conspicuous part of the mass, 
as on Lawrence cj;eek, four miles below the falls of St. Croix. | 
This may be seen by inspecting section III,, F, At that locality.! 
it is, in part, a loose and incoherent deposite, that has been mis'* I 
taken for a green sand belonging to the tertiary formation. At I 
Marine Mills, twelve miles above the head of L-ike St. Croix, partJ 
of this same deposite is un#tuous and stayis green everything withal 
which it comes in contact, while other portions are schistose/l 
softj argillaceous sanilstones, with a smaller portioti o^^ the green^J 
coloring matter* in these latter are numerous fucoidal-like casts otil 
the surface of the layers. J 

At some localilies, F. 1 d, terminates upwards with alternations 
of thin bedded light brownish and blueish sandstones of diirerentl 
decrees of hardness. •■ 

F. 1 e. Soft, light yellow gritstones often charged with casts of" 
trilobites and surmounted by thicker beds of the s^me, with hard 
Ibotryoidal magnesio-calcareousconcretions^ At some localities this 
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tuMvwm&u i»clm4tBf sear its base, beds of soft and fine grained 
U^0s!§fh^ft^.%f approacbiftg in their character to tripoli. 

F. 1 f ^ Ahernationt of fandstoae adii magDesiao limestone ^dth 
Wtri^/lal lasers of concretionary sandstone, and silicioas and 
4tal^rW>ftS oolite. The opper beds of this sub-diyision are usually 
jMtar ly wbilei and either soft or indarated. 

tleetioAS one^ two, three, andfonr, will give a connected view of 
th« Mb-divisions of l\ 1. Some of these are perhaps only locals 
Of at least, obseorely marked. They Ts^ry too, in their lithologi-. 
6al ekaraeter al distant points. The abore arrangement appears to 
SM, however, their most persistent character on the east side of 
tb4 MfSiHSHippi^ from Prairie a la Crosse to the igneous ranges on 
tbo %%^ Croix riTer. 

U we except the white sandstone, the terminating mass of F. 1 
e, Ike oun upon which the lower magoesian limestone (F. 2) 
f^xSUi, nothing definite was known up to the period of the present 
mfft.ff of the natore or character of the underlying beds just des- 
eiibed* Neither had any well defined organic remains been des- 
^.ribed sny where beneath the grey and blue fossiliferous beds which 
form the upper portion of the sections at Prairie du Chien; so that 
there was an entire absence^of all palaeontological evidence as to a 
the exact place which these strata occupied in* the geological se« 
rtfS* it is, therefore, with no small degree of satisfaction that I 
find myself able, from the observations of last summer, to disclose a 
new feature in thei palaeontology of Western America, and thus to 
furnishi not only to the geologist a key to the stratigraphical po» ^ 
sition of the rocks north of the Wisconsin river, but, at the same 
time, to the miner his surest and safest guide by which to direct 
operations in the search after mineral wealth. 

More* than one half of the above series, supposed at first to be 
fluite barren of all organic forms, has already been proved fossil- 
iieroui, and subsequent search will no doubt develop others. 

It ill moreover, worthy of remark that the most fossiliferous por- 
tion of K. 1 is not its unper part, but beds which lie quite low 
down, rvcn stsvcn to eight hundred feet beneath what was, up to 
this timof considered the limit of tiie. fossiliferous strata of the Mis- 
sissippi vnlleyi Yet U^ese strata prove to be as densely crowded 
with orgnnic relics as any of the most fossiliferous stata of the 
blut^ limestone of Ohio, Indiana, and Kentucky. The proportion 
of geurra and species, it is true, is not great, but the number of 
Individuals is immense; some slabs ar^ so covered with shells, 
that it would be difficult to place the finger on a spot without 
touohih^ Momo of them. The prevalent genera are Lingulas and 
Or6icM/(i.v; jri^t associated with these are some remarkable forms of 
rrusitttcettus* The specimen figured on PL 7, fig. 1, is the pygi- 
of a peouUur tribolite, armed with spinous processes pro- 
iVom its posterior margin. I obtained it in thin bed- 
Vev> caloarious layers near the level of low water mark 
uiutaiu island, in connexion with schistose gritstones, 
charged with very perfect specimens of a small 
mg a nacrous lustre closely allied to Olfolut 




•Sppolinii^ of Eichwiild, which are f^uitd fay thousands^ ia' 
the inferior sandstoB^s of the protozoic strata of Russia, 
Associated with( these shells are also found remarkable compressed . 
snb-conicai bodies^ the naturae of which I have not fully deter-^ 
mined.; but they are, perhaps, spines of much larger trilobites 
than the one represented on PI. 7, F. 1. Yet thcse^beds are 
identical with layers near low water at Mountain^ island, entirely 
beneath a lingula sandstone' which, in all probability, is the wes- 
tern equivalent of the lingula beds of the New York Potsdam 
sandstone, considered by .most American geologists the oldest 
fossiliferous rock of the United States* The embedded species t)f 
each seepi the same, as far as one can judge from mere casts. At 
a little higher geological level, between Prairie a la Crosse and 
Bad Axe, I obtained numerous casts of orthis ii\an impure^ dark ^ 
flesh-colored, calqarious rock, associated with bucklers of a species 
of trilobite, w^ich appears to be new. In a similar rock, near the\ 
foot of La Grange mountain, I also observed casts of delthyris 
beneath green sandstone. (F. 1 c.) 

Abbut the same geological horizon, in an argillo-calcareous rocky 
near the level of the head of Lake St. Croix, is a very large 
species of A$aphus^ the buckler and post abdomen of which is 
figured on PI. 7, Fig. 2 and 3. Finally, at Marine Mills, ten miles 
above Lake St. Croix, only. eighteen or twenty feet higher, viz: in' 
F. 1 e, in a soft gritstone, are abundance of bucklers and post 
abdomens of small trilobites, possessing some analogies in form- 
to the genera Jiguostus^ Trinucleus^ 2ind TriarthuSy (see P. 7,^ Fig. 
4,) and probably belonging to more than one species; one of Which 
seems to have been provided with spine^ at least two inches in 
length, curved at the extremity into the form of a barbed fish hook. 
Fig'. 5, PI. 7, represents one of these, found by Mr. B. Ci Macy 
near the mouth of Miniskah. ' , 

Mineral contents of F. L — The series composing F. 1, whidh 
we have now under consideration, consists, therefore, chiefly of 
soft sandstone, argillaceous, argillo*calcarious, and earthy de- 
posites. Such incoherent beds are unfavorable fdr the retention of 
mineral matters, since they present to any rents, fissures, or hori^- 
zontal openings which may traverse them, crumbling and unstable ^ 
walls, and, consequently, do not retain that openness of fissure/" 
favorabliB ror the teoeption of ores and the accompanying spars. 
We have seen, however, that there are intercalations of magnesian 
limestone interposed between these strata; these^are more favor- 
able for the retention of metallic veins; but i;hey form, at most lo- - 
calities, only^ a subordinate part of the whole. 

Judging from the experience pf oth,er mining districts, the coun- 



•Professor Emmons advocates the existence of a system of rocks which occupy a position 
still lower than tl^e Potsdam sandstoncj named by him the "Taconic system." In it, he 
observes; there are organic forms, similar to those of the Cambrian system of England. If 
he is cofrdct, with* regard to the true geological position of these rocks of the Taconio 
moantains, then there may be fossiliferous strata still lower than those of the St. Croix and 
upper Mississippi, described in this report; otherwise, they may be considered the oldest of 
the «trfttified rocks yet t^rooght to ligkt in tho Uiut«4 3ut09. - ^ 
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try over which these rocks prevail is not likely to be a proclaeti?e 
mineral region; nerertheless, between the Mississippi and Kickapoo, 
on the southeast quarter of section 27, township 10 north, range: 
5 west, of the 4th principal meridian, where the formation in question 
forms the adjacent country, copper ore has been discovered; not, 
however, in immediate connexion with the sandstone. It ia true, that 
half to three quarters of a mile east of this locality, soft, white 
sandstone, capped with a band of ferruginous sandstone, extends 
even to within a few feet of the summit levels of the country, 
within sight of the hill side on which the copper ore waa discov- 
ered; still the wall-rock to which the ore was traced, and which 
bounds it on the southeast, is a true magnesian limestone, possess- 
ing the usual characters found in the lead and copper localities of 
the Mineral Point district. 

It is difficult, without a minuter examination than I was able to 
make at the time I was. there, to determine whether the magnesian 
limestone at this copper mine is one of those beds interstratified 
with the sandstones of F. 1, or whether, owing to some disloca- 
tion, the sandstone has been elevated on the one hand, and the 
lower magnesian limestone has been depressed on the other. I 
incline, however, to the former opinion; for, though there is a re- 
markable depression of the country extending across from the 
Kickapoo to the Mississippi, one or two miles south of this,*ii( the 
immediate vicinity of this discovery the strata bear no marks of 
so abrupt a fault as the latter supposition implies. 

This Eickapoo copper ore is of rather a singular character; it is 
of. a light green color, with a waxy lustre and fracture, and very 
brittle. It is disseminated through ferruginous earthy mattet.com* 
posed chiefly of the brown oxide of iron.* 

It w»s first discovered by Mr. Sterling, in March, 1843, on the 
north slope of a hill, the foot of which is watered by Copper creek, 
a small tributary which runs west into the Mississippi, though the 
locality is only four and a half miles from the Eickapoo. It was 
subsequently explored to some extent by the same individual, and 
proved to be a bed from twelve to fifteen feet wide and five to se* 
ven deep, spreading out as it descended the slope to thirty feet 
, wide, and conformable to the outline of the hill. On tracing it to 
the south it was followed to near the brow of the hill, where it 
pitches to the southeast parallel with a wall of magnesian lime^ 
stone, and almost perpendicularly. The wall of magnesian lime- 
stone is quite solid and without apparent stratification.^; A shaft of 

* The analysis of this ccpper ore, in the homld ^vaT. ^Te from a sranune : 

Water 1 « 11.2 

Carbonic acid • 05-0 

viosoluble silicates with a trace of oxide of iron. . . . 08.3 

Protoxide 01 copper 25.0=19.87 per ceat. of metalu copper.- 

N^deofiron ". 4S.7 ~ - . 

Ndeof manganese. » ..•, OO 2 

y- 00« 

^ lime 00.8 

00.2. 

KW.O 
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fifty feet was first sunk from the surfacej then a drift of ninety feet 
was run on the west side of the perpendicular wall of rock, and 
afterwards another shaft of twelve feet at the end of the drift. To 
the north a gallery was run forty feet, and then sist feet sunk per- 
pendicalarly. The copper ore extended both horizontally and ver- 
tically as far as these excavations were carried. ^Below tbe bed of 
copper ore, on the slope of the hillj was a tough greenish grey earth 
fifteen inches thick pnd about the same width as the bed of ore. 
The whole rested on broken masses of magnesian limestone with 
green seams running through them. 

The position of the copper ore, green earth and fragmentary 
rock indicates that it was once enclosed in a fissure of magnesian 
limestone* By decaying and denuding influences the walls seem to 
have parted, so that the northwest side fell down the slope'towards < 
Copper creek along with the ore and vein stuff, which seem subse- 
quently to have been partially removed and scattered down the de- 
clivity by the agency of rains and floods. Small pieces of rock of 
the appearance of trap were founti mixed with the ore, but none 
waB discovered in place anywhere in this vicinity. 

The mine lies well for drainage, and the ore is of a kind easily 
reduced in the furnace, and yields so good a per centage of copper 
(about twenty per cent,) that it would be well worth the expense 
to prove this mine further than has yet been done* At a small cost 
it could be ascertained whether it originated in the lower magne- 
sian limestone, or is in connexion with one of the intercalated beds 
of F. 1. This is the first step towards estimating the probable va- 
lue of the mine, 

Mr. Sterling transported 24,000 pounds of the ore -to Mineral 
Point and had it smelted by Mr. Preston. It yielded, according to 
his statement, twenty three per cent, of copper. This is only three 
per cent, more than the result of my analysis, made in the humid 
way, from a sample of ore from this Kickapoo mine, carefully ave- 
raged. The excess obtained by reducing in the furnace is proba^ 
bly iron and other impurities remaining with the copper. 

Carson and Sterling, of Mineral Point, subsequently discovered 
copper of a similar quality on the same quarter section, only three 
hundred yards north of the ore bed just described. 

Copper ore is also said to have been discovered on the BarraboOy 
east or south from Sterling's mine; but its geological position has 
not been ascertained. 

Physical and agricultural character of F. 1. — The scene depicted 
fon PL 8 is a conspicuous landmark on the main branch of the 
Chippewa, about fifty miles above its mouth. The landscape, as a 
whole, is by no means deficient in rural beauty; it is not, however, 
a country that will bear a critical examination. Based on the 
softer sandstones of F. 1, the surface is strewed far and wide with 
beds of sand, once the materials of hills, of which either no ves- 
tiges now remain, or which are gradually denuding and crumbling 
before the slow but sure influence of atmospheric vicissitudes. 
Rocks, whose particles are held together so loosely that they may 
b€ crumbled between the hands, cannot be expected to resist degra- 
2 ■" 
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dating forces that have ground to powder, corroded, or swept away 
hundreds of feet of solid limestonle. The rounded outlines of the 
distant bills and scooped out valleys bear witness to the extensive 
degradation of the elevated lands of this region. 

The Chippewa river, in making a sudden sweep, has laid bare on 
its north side, as ^hown on the right hand of the sketch PK 8, a 
bank of light yellow sand, to the depth of about forty feet. Its ap- 
pearance IS that of an amphitheatre of more than a quarter of a 
mile in length, crowned only with shallow vegetable mould of a 
few inches in depth; and here and there may be seen, at intervals, 
for several feet down the cut, dark bands, marking as many distinct 
soils which once occupied the surface, and have successively^been 
covered by drifting^ sand as it shifted and was blown about by the 
winds over the plain. 

The analysis of the soil* of this part of the Chippewa river 

Sives ninety-three per cent, of insoluble matter, which is chiefly a 
ne white sand with only two per cent of organic matter; less than 
four per cent, of soluble saline matter, consisting chiefly of oxide of 
iron and alumina, with only a trace of calcareous earth* A soil 
80 unstable, so arid, and so deficient in fertilizing ingredients, can- 
not be very attractive to the agriculturalist. Locally, however, 
the soil of F, I produces better than its appearance at first indicates, 
on account of an admixture of lime derived from the intercalated 
ealcareoua beds, the oi^erlying magnesian limestone, or from drift. 
A belt of country, much of the same character, extends from the 
MenomtMiie or the Red Cedar branch of the Chippewa, towards 
Black river and Prairie a la Crosse river. The average width of 
th« tract mav be fortv or fifty miles; its course for about seventy 
miles is nearly parallel with the Mississippi, and distant from it 
tome twenty to thirty miles. From Prairie a la Grosse river it 

JTobably diverges more to the east, crossing the Wisconsin between 
'oint Bass and the Dalles. From the Menomonie north, this char- 
motet of country takes a north-northeasterly course towards Apple 
viver, but it appears to be less sandy in that direction, and is of m 
b%tler Quality, owing to admixture of more calcareous matter. 
I It is diffieult to explain how, in certain situations even, these easily 
disintegrating beds of soft sandstone have partially withstood the 
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miction of forces that have swept away the surrounding material 
down to the level of the present prairie. Instances of this occur 
near Chippewa and Black riverS) and isolated masses were seen ia 
the vicinity of the Kickapoo of forty to fifty feet in height; hut the 
most remarkable examples were observed by D6ctor Norwood on 
the Wisconsin river, below Point Boss, and are described in his 
report. 

' I have already remarked that these sandstones, especially towards 
their upper part, are interstratified with magnesian limestone. 
Where this is the case, these harder beds, being undermined by the 
washing away of the intervening sandstones, form overhanging 
ledges. In such situations rattlesnakes delight to harbor, and, in 
the fall of the year, in cool weather, these reptiles may frequently 
he sieen in these warm sandy nooks and recesses, basking in the 
sun. This is so common an occurrence in the bluffs on the Missis- 
sippi, below lake Pepin, in the latter part of the month of Septem- 
jber, that great precaution is necessary in exploring the precipitous 
slopes of that country. 



F: 2. Lower magnesian limestone. 

The traveller who has visited the upper Mississippi cannot fail 
^o have remarked the peculiar outline of hill that bounds the pros- 
pect on either side of this picturesque portion of that majest*c 
river. He must especially have noticed the conspicuous perpen- 
dicular walls of rock, that rise from out the grassy slope, or green 
copse wood, in massive cliffs, and terrace the heights as with inter- 
rupted natural battlements from the Maquoketa river to lake Pepin. 
It is not, however, until the geology of the dDuntry has been 
closely inspected, that he is able to discover that the hills which 
present themselves to view below Turkey river do not belong to 
the same geolog;ical era as those which appear above the mouth of 
that stream. Nay, so uniform are they in their general aspect, that 
the miner himself, who has spent the best part of his days in exca- 
Tating and exploring their recesses, is wont to regard them as 
identical. So they are, looking only to their chemical composition. 
Both are limestones, highly magnesian,* in heavy beds, of great 
•compactiiess and durability; but they are separated from each other 
by from one hundred and fifty to two hundred feet of other strata.^ 
the upper hundred feet of which teem with peculiar races of fossil 
forns^ constituting a distinct geological epoch, and marking a longp 
lapse of time that has. intervened between the period of deposition 
of these limestones. In my former report I have designated them 
the ^^lower" and ^^upper" magnesian limestones of Wisconsin and- 
lowa. This distinction, as will appear more fully hereafter, is of 

* The proportion of lime, magnesia and insoluble tiUoatea varies tomewhat in different 
%sriettea| as maj be seen hj refecence to tbe followmg table: 
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<the first impoHattce in drawing conclusions regarding the mineral 
value of the country I have been instructed to explore. 

All the conspicuous escarpments of magnesian limestone, south of 
Tuifkey river, are composed of the upper of these formations, 
vrfiilst all those ^orth of Wisconsin river, as far as Lake Pepin, are 
of the lower. • 

An inspection of hand specimens is in general not sufficient to 
enable even the geologist to determine from which of these mag- 
nesian limestone formations it has been taken, so like are the two 
in general aspect. Viewed on a large scale, however, some dis- 
tinctive peculiarities can be observed; the lower magnesian lime- 
stone has both in its upper and loVer portion often oolitic beds in- 
terstratified; it has occasionally green particles disseminated 
through it, and on the whole is rather more compact and darker 
•colored. The only certain methods, however, of determining to 
which of these formations any given rock belongs, is to note the 
order of superposition; or, still better, to determine the nature of 
the imbedded organic remains, which differ materially in the two* 

No very important sub-divisions have, as yet, beeeq observed of 
the lower magnesian limestone. The lower beds have locally more 
•chert disseminated through them; there are also drussic crystals of 
rose colored quartz and calc. spar either disseminated, or in veins 
fraversing it. 

An inspection of the diagram of comparative heights appended 
to this report will show not only the relative thickness of the lower 
-magnesian limestone, but its elevation and depression at given dis- 
tances up the valley of the Mississippi, at the more important 
points between Prairie du Chien and Red Rock. Where the ele- 
vation is greatest, the magnesian limestone is, as a general rule, 
. thinnest. The variation in thickness must be regarded, however, 
as dependant more upon the degree of exposure to denuding agen- 
cies than upon any great difference in thickness of the original 
depcsite. Where it is greatly elevated, a proportional quantity of 
the mass has been broken down and swept "away, even down with 
the general level of the country. 

Organic remains of F. 2. The lower magnesian limestone of the 
west haa.been regarded as nearly, if not entirely, barren in fossils. 
.This season has, however,'|leveIoped some variety, among wh\ch a 
small species of Lingula and a spiral univalve are the most com- 
^xnon. Besides these there are other forms allied to Enompalus and 
Ophileta of Vanuxem; and Dr. Shumard found in the same forma- 
tion, in the district assigned to him for examination on the St. Croix 
and St. Peter's rivers, three species of trilobites and a terrehrotula* 

Mineral contents of F. 2. — In forming an opinion regarding 

~ the mineral bearing character of a rock in a new country where no 

mines are in operation, and where little or nothing has previously 

been done in exploring for metallic veins, the geologist has to draw 

^his conclusions from general principles^ from numerous geological 



' For further detoription, see Dr. Shamard's list in the appendix. 
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o'bseryaiionSy and from comparison with other mineral regioaii; 
also, from precedents established by experience, and recognized by 
^those best versed in the history and statistics of mining. 

It has been shown, in my report of 1839, that the mineral bear- 
ing property of a geological formation depends on its lithological 
character, on its geological position, and on the disturbing forces 
which have acted on it from beneath, in lines of dislocation, espe- 
cially when these are accompanied by intrusive rocks. 

The lower magnesian limestone, as it presents itself north of the 
Wisconsin river, has many characters which indicate a metallifer- 
ous rock. It occurs, ^s we have seen, in thick and solid walls, 
massive and durable; it is traversed by rents and fissures of deter- 
minate course, of which the walls have but little disposition to 
crumble and give way; it is intersected by spars, crystallizations, 
and vein stones, such as usually accompany metallic ores. Along 
certain parts of its range, it bears evident marks of considerable 
local disturbance, the signs of an adjacent axis of dislocation; 
it has, as already shown, many points of analdgy with the 
upper magnesian limestone of the Mineral Point and Dubuque 
districts of Wisconsin and Iowa — a rock which has proved it- 
self to be extraordinarily productive in lead ore,* and has afforded 
copper ore of excellent quality*, which is now smelted with 
profit, in the vicinity of the mines. The lower magnesian lime- 
atone may, in one respect, be considered more favorably situ- 
ated than^ the upper, as a mineral bearing rock. It is an estab- 
lished fact in geology, that, all other things being equal, the^ lower 
or older a rock is, the more likely it is to be metalliferous, be- 
cause* nearer the sources from whence experience indicates that 
metallic materials find their way into its recesses; in other words, 
because in closer proximity to granite and crystalline rocks. But 
it has been shown that the inferior beds of the lower magnesian 
limestone of the Upper Mississippi lie at least three or four hun- 
dred feet below the lead bearing beds of the upper magnesian lime- 
stone, and are separated from the crystalline and igeneous rocks by 
the lower saQdstones only. 

By reference to' my former -report in 1839, (Senate Doc. 407, p. 
30,) it will be seen that it was considered a remarkable circum- 
stance that in a mining district so rich'^s that south of the Wis* 
consin river, no basalt, green stone, porphyry, or other intrusive 
or crystalline rocks, had, up to the time of the survey ^of 1839^ 
been observed there, since these are in general found in place ia 
the vicinity of productive mining districts; but I then expressed 
my belief, based upon the abundance of metallic lodes in that lead 
region, and upon the irregularities in the dip of the strata in some 
localities, that granite and trappean rocks could not be far off. 
This supposition has been fully verified by the present reconnois- 

♦My estimate of the annual produce, in Jead, from the mines of the Mineral Point and 
Dubuque distriots, for the year 1839, (Senate Doc. 407, 23th Congress, 1st session, p. 46,) 
yas thirty millions of pounds. To the correctness of that estimate, thought by some, at tke 
time, extravagant, subsequent shipments of lead from these mines testify. 

Mr. James Carter, of Galena, has ki»dly furnished rae with a statement of the actual re* 
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Bailee. One of the most interesting of its discoveries has been the 
establishment ^f the fact that the lowest bed« of F 1, previously 
describee!, rest either immediately on crystalline or trappean rocks,, 
or there intervenes but an inconsiderable thfckness of metamorphic 
beils. 

There can now be little doubt that the whole milling region of 
the Mineral Point and Dubuque districts of Wisconsin and Iowa, 
is based upon a sienitic and granitic platform which would, in all 
probability, be reached- by penetrating to the depth of from one 
thousand to two thous9nd feet. 

These facts, taken together, may be considered as favorable to 
the metajliferOus character of F. 2. Fortunately, I am able to 
bring several actual discoveries in corroboration of this inference. 

Kear the base of a bluff composed of F. 2, on the west side of 
the Mississippi, som« ten or fifteen miles above the mouth of Tur- 
key river and just above the French village, from seven to ten 
thousand pounds of lead ore were obtained from openings in the 
rock by Dr. Andros More or less galena is found here, in all the 
horizontal openings, for the distance of half a mile to a mile. 

Near the mouth of the Kickapoo, on the southeast quarter of sec- 
tion ten, township seven north, range five west, of the fourth principal 

I ' ■ ■ . II ■ ■ ■ ■ ■ I • 

corded shipments from these mines, from Febraary to December, in the years 1841, 2^ 3, 4, 
5, 6, and 7. 

Shipments of lead from Oalena and Duhuque^ and all other points 
on the Upper Mississippi for the years 1841, 2, 3, 4,5, 6, and 7. 



Months* 



Februttry . , 
March. i..>. 
April 

Jaae .•-»,, 
July- 

Au^a»t ... I 
Sept€?mber , 
October. . . . 
Kovember. . 
December . . 



PiSfs lead. 



4,030 
91,296 
91,233 
57,110 
5S,820 
37,257 
16,03-2 
46,286 
a0.640 



TotflK. 452,814 447,869 



Pijjslead, 
^1842, 



PI El lead 
1S41 



80,125 
65,030 
46,515 
37 ,959 
54,436 
43.25Q 
39,03 1 
54,941 
2€,472 



Isi arrival of ^\Jm\ 

boais JiMarcb 22 

Last depEirtnre of 

steamboais, ..J NovV 22 



Maroh 9 
Nc^'r 16 



Figs Lead^ 
1844. 



73,44& 
122,2!^ 
74,475 
77,333 
67,233 
45,400 
67,473 
33,734 



66K321 



April i«i 
NovV 26 



Pif^s lead 
1815. 



73,636 
82,737 
89 ,982 
80,784 
66,699 
55,200 
54 ,203 
63,072 
5S,2S8 



6M,60I 

March 5 
No? V 21 



6,2ST 
97,746 

104,663 
93 ,623 
87,053 
GS,153 

107,957 
63,424 
78,887 
71,767 



773 ,460 



Pigs lead, 
1846. 



28,841 

126,073 

142,4S9 

113,209 

83 ,559 

50,2^7 

5S,827 

71,668 

64,291 

1,500 



Pll^fl land. 
1847. 



730,714 



Feb'y 26 , March 10 
NovV23 Deo'r 2 



15.669 

82,231 

119,391 , 

185,084 

110,383 

61,462 

67,761 

63,825 

65,873 



771 ,679 



March 23 



As a pig of load will weigh, on an average, 70 pounds, it appears from the above tal^e 
that the annual produce has varied, in the last seven years, from nearly thirty-two mUlions, 
to upwards of fifty- four millions of pounds. 
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meridiai^ pieces of lead ore, weighing from half to three qoartenaf a 
pound, have been obtained from cherty beds of the inferior part of 
the lower magnesian limestone. A company has lately commenetd 
exploring there, and has obtained some hundred pounds of nlena. 

On the opposite side of the same valley, Hearn and Ward obtaia^d 
about four hundred pounds of galena; some masses weighed fifteen 
pounds. On section fifteen, township seven north, range five we^, 
of the fourth principal meridian, some lead ore has been found. 

In the hills at the first great western bend of the Kickapoo, a 
little below the mouth of rlumb creek, Hearn and Miller discov-' 
ered some lead ore. 

Half a mile south of the aforementioned valley, on the south half 
of section fifteen, township seven north, range five west, of the 
fourth principal meridian, Burns and Miller procured about a hun- 
dred pounds of lead ore. . * 

East of the first locality, Hearn and Miller dug sixty feet, aacl 
and followed an east and west lode, in which they obtained a small 
quantity of lead ore. 

All these discoveries were made in the lower magnesian lime- 
stone, F. 2. 

In the same "vicinity, on the south half of sections thirty-three, 
thirty-four and thirty-five, township eight north, range five west, of 
the fourth principal meridian, there are vestiges of ancient dig- 
gings wrought by the aborigines. 

Between Yeliow River and the upper Iowa, Mr. A. L. Martin 
found several pieces of lead ore on the surface, weighing four to 
five ounces, and observed a place where the Indians must have ex- 
cavated the hill in search of this ore. 

On the upper Iowa river, in several places east and west, crevices 
.weretobserved in the lower magnesian limestone, presenting Symp-' 
toms of being galeniferous, especially'at a bend of that river where 
the stream flows over solid ledges of lower magnesian limestone, 
with bold bluffs of the same on the south side. This place is etght 
or ten miles below the Big Spring, and by water %bout gixty miles 
above the confluence of the upper Iowa with the Mississippi. 

On the Wazi Oju, Mr. B. C. Macy, of the geological corps,.saw a 
rein of lead ore of four inches in width, bearing nearly east and 
west, and ranging apparently for the distance of half to three, 
quarters of a mile through the lower magnesian limestone. 

The above instances conclusively prove that the lower magnesian 
limestone is lead bearing; but the facts before us at present are 
not sufficient to enable me to say whether it exists in productive 
quantities. 

At many of the above localities the rock is exceedingly cherty, 
and is consequently hard, and difficult and expensive to work, and 
near the surface the ore is much scattered and disseminated through 
the rock, rather in horizontal openings than in vertical veins; but 
if this surface ore should be connected with deeper seated lodes, 
.as there is reason to believe it may be, then these would be well 
worthy the attention of the miner. 

Physical features and agricultural character of F. 2. The con- 
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'Stant theme of remark, whilst tra^v^lling in the region of the upper 
Mississippi occupied by the lower magnesian limestone, was the 
picturesque character of the landscape, and especially the striking 
aimilarity which the rock exposure presents to that of ruined struc- 
tures. / 

The scenery on the Rhine, with its castellated heights, has been 
the frequent theme of' remark and' admiration by European trav- 
ellers. Yet it is doubtful whether, in actual beauty of landscape, 
it is not equalled by that of some of the streams that water this 
region of the far west. It is certain that though the rook forma- 
tions essentially differ, nature has here fashioned, on an extensive 
scale^ and in advance of all civilization, remarkable and curious 
counterparts to the artificial landscape which has given celebrity 
to that part of the European continent. 

The features of the scenery are not, indeed, of the loftiest and 
most impressive character. There are no elevated peaks, rising in 
majestic grandeur^ no mountain torrents, shrouded in foam and 
chafing in their rocky channels; no deep and narrow valleys 
liemmed in on every side and forming, as it were, a little world of 
iheit' own^ no narrow and precipitous passes, winding through cir- 
cuitous defiles; no cavernous gorges giving exit to pent up waters; 
no contorted and twisted strata, affording evidence of gigantic 
uplift and violent throes. But the features of the scene, though 
less grand and bold than those of mountainous regions, are yet 
impressive and strongly matked. We find the luxuriant sward, 
. clothing even down to the waters edge the hill slope. We have 
the steep cliff shooting up through it, in mural escarpments. We 
have the stream, clear as crystal, now quiet and smooth and glassy, 
then ruffled by a temporary rapid, or when a terrace of rocl^ ab- 
rubtly crosses it, broken up into a small romantic cascade. We 
have clumps of trees, disposed with an effect that might baffle the 
landscape gardener, now crowning the grassy height, now dotting 
the green slope with partial and isolated shade. From the hill 
tops the intervening valleys wear the aspect of cultivated meadows 
and rich pasture grounds, irrigated by frequent rivulets that wend 
their way through fields of wild hay, fringed with flourishing wil- 
lows. Heie and there occupying its nook, on Jhe bank of the 
stream, at some favorable spot, occurs the solitary wigwam, with 
its scanty appurtenances. On the summit levels spreads the wide 
prairie, decked with flowers of the gayest hue; its long undulating 
waves stretching away till sky and meadow mingle in the distant 
horizon. The whole combination suggests the idea, not of an abo- 
riginal wilderness, inhabited by savage tribes, but of a country 
lately under a high state of cultivation and suddenly deserted by 
its inhabitants; their dwellings indeed gone, but the castle-homes 
of their chieftains only partially destroyed, and showing, in ruins, 
on the rocky summits around. This latter feature especially aids 
the delusion; for the peculiar aspect of the exposed limestone and 
its manner of weathering cause it to assume a resemblance some- 
what fantastic indeed, but yet wonderful close and faithful, to the 
dilapitated wall, with its crowning parapet and its projecting but- 
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resses and its flanking towers^ ^d even the lesser details that mark 
the fortress of the olden time. PI. 9 and 10 represent actuat ex- 
posure of the lower magnesian limestone on the upper Iowa; they 
will convey a better idea than any written description of the nature 
of the scenery on that picturesque river.- 

Bold exposures of rock, with a grassy bank beneath, such as 
represented by the sketches, are, for the most part, only on the 
south and western sides of the hills; the northern and eastern de- , 
clivitiesare more rounded and most generally overgrown with trees 
and shrubbery. PI. 11, which represents another scene on the 
upper Iowa, illustrates this fact. It seems as if the 'alternate 
thawing and freezing on the sunny side has caused a more rapid 
decay of the rock, which scaling and splitting off, sometimes in 
large masses, slips down the side of the hill; this, together with 
the rapid transition from heat to cold on the southern exposure) 
probably prevents trees from coming to maturity on that side. 

In some instances the hills seem as if split down the middlcj one 
side being left standing whilst the other had been entirely carried 
away. La Grange mountain, at the head of lake Pepin, represented 
on PI. 6, and the Cape de, Eillio, below the Wabasha prairie, may 
be cited as examples in point. 

There is a striking analogy between the physical features of the 
country occupied by the lower magnesian limestone, and that of 
the district further south in Wisconsin and Iowa, where the up- 
per magnesian limestone is the surface rock; the reason is, both 
rocks are so nearly alike in chemical composition, that they under- 
go similar changes by atmospheric agencies. There is scenery on 
the Upper Iowa which is almost a fac-simile of views on the Little 
Makoqueta river in the Dubuque district, where the rock is the 
upper magnesian limestone. Both regions present a combination 
of rural beauty characteristic of a considerable portion of the Up- 
per Mississippi. It is such as fixes itself strongly on the 'feelings 
of its inhabitants^ and tends to endear to them the spot of their 
nativity. 

The soil derived from the decomposition of the lower magne- 
ian limestone is usually of excellent quality; rich, as Veil in or- 
ganic matter, as in those mineral salts which give rapidity to the 
f;rowth of plants and that durability which enables it to sustain a 
ong succession of crops. The analysis of a soil, taken from a re- 
gion of this formation on the Eau Galli, gave 8.2 per cent, of or- 
ganic matter, 11. 2 per cent, of salts; 77.1 per cent, of insoluble 
silicates, and 0.8 per cent, of carbonate of Hme:* this is 7.2 per 

— *''"' ■ I ■ I ■ I . ■ I ■■■■.. I ... !■■ ■ I I ■ ■ ^» 

* Jtnalytk qf toil from the Eau Galli, taken from the region qf F-, 2. 

Water rs... 2.60 

Organic matter.' * • ....:• 8.20 

Silicic acidj dissolved by chlorobydric acid ...•• •••••« « 0.04 

Carbonate of lime. ...•..• • j 0.80 

Magnesia ^ ••...., 0.92 

Oxide of iron .,. • ^. . ^ ........ / 2.48 

Alnmina, dissolved by oblorohydric acid • • « . . .^ ^'Slv 

Aliiminaj dissolved by sulpbdrio acid » . . • • • • • • - 1-00 
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ceB^. more saltS) and 0.79 per cent, more carbonate of lime than 
tbe Chippewa soil derived from F. 1. 

Abont the upper part of Lake Pepin and north of it the land 
lies generally level, at least sufficiently so for all agricultural pur- 
poses, except in the immediate vicinity of the streams, where tbe 
ground is often broken and abrupt. From Lake Pepin south to 
the Upper Iowa, the surface is rather more broken; those portions 
however, which are too uneven for other farming purposes, will 
afford a pastoral region of great capabilities, leaving little to be 
desired by the shepherd and^ stock farmer but a greater propor- 
tion of timber. From the base of the cliffs there often rise copious 
springs, cool and clear; these not unfrequently give rise to small 
streams which furnish abundance of delicious trout. The rivers 
are well stocked with bass, carp, sunfish, pickerel, pike, and cat- 
fish, 'The prairies abound in game, especially deer, grouse, phea- 
sants, and partridges; wild geese and ducks frequent the streams 
in immense flocks. The elevated lands would furnish high, dry 
pasture ground for sheep, and the valleys and bottoms grain and 
hay for winter fodder. 

F. 2 c. Superimposed on the lower magnesian limestone is 
another sandstone^/ less thickness than that previously described. 
It is the rock which occupies part of the slope between the first 
and second terrace at Prairie dii Chien, and forms the base of the 
bluffs at St. Peter's. It constitutes also the lower nineteen feet 
of th^ chute at the falls of St. ^nthony. This sandstone, at most 
of the localities where it has been observed, is remarkable for its 
whiteness. When examined by the magnifier it is found to be 
made up of grains of limpid and colorless quartz. It is even of 
fairer complexion than the Linn sand used by the Scotch glass, man- 
Hifacturer in' the preparation of flint glass, and judging, both from 
its appearance and chemical composition,* I believe that this ma- 
terial would be equally well adapted for that purpose. It was ru- 
mored in the north that it had been tried by some glass manufac- 
turer, bat that the result had not fully answered the expectations. 
If this be the case it is probable the best quality of sand from that 
region could not have been selected; for the St. Peter's country 
certainly can afford as pure a quartzose sand as that obtained in 
Missoori| and now I believe extensively, used in the glass-houses 
at Pittsburgh. 



Alkalies ... ^ ', , 0.08 

PiKMpbates of lime and iron « 0.01 

IjD0olab]e silicates , . , , 77. 10 

Inorganic acids, combined with above bases^ and loss 4 . 23 

* 100.00 

* An analysis of tSis rock ^ave bnt two-tenths of one per cent, of foreign matter^ which is 
alamina, with a trace of carGonate of lime. 

Six par|s of the purest of this qaartzose sandstone^ fased in a craciblC; with ?wo parts of 
carbonate of potash and one part of lime, produced a glass of a similar quality and color to- 
that which was obtained from lime sand treated in the same way. 



L571 



28 



I 



The lower beds are neither at pure nor as vhite.at tke nppci; 
at some localities this whole dirisionof F. 2 differa bat little fron 
the ordinary character of the purer sandstones of F. 1. For this 
reason a careful selection becomes necessary, in order to obttinthe 
best material. 

Carver's cave, mentioned by Nicollet, and well known by teasel- 
lers on the Upper Mississippi| is situated in this sandstone. The 
effect of this cave is striking. The colorless aspect of the fttOMil* 
contrasted with the deep shadows of the interior, the dark watM, ^ 
of a copious spring which breaks tjirough the snow-white loor, ^ 
together with the coolness of the atmosphere, call up the idea if ^ 
an undermined glacier or icy arch, giving exit to some moimtiii 
torrent. 

This sandstone varies in thickness from forty to one handred 
feet. 

It appears to be destitute of organic remains; at least nonektve 
as yet come to light. In the absence of these it is difficult to bit 
whether it ought to be considered as the terminating member of F. ^ 
2yOr the inferior member of F. 3. Since, however, it appears^ Co > 
hare been produced by a repetition of sedimentary action, similar ^ 
to that which occurred just at the commencement of F. 2, I hare " 
thought it best to place it, for the present, as the terminating mitt * 
of that formation. 

It forms, as already remarked, part of the slope between tki 
first and second terrace at Prairie du Chien. Beyond this localitTy 



it and is not again in place, in going nort 
until within a few miles 
Willow river, and Apple river, it forms outliers, which appear V ^ 
the shape of curious symmetrical, low, flat hills, which look Iikei> 
artificial mounds. PI. 12, from a sketch by Mr. Lewis, represeati :• 
an exposure of the upf/er beds composing this sandstone formatioi)^ 
as they appear on a hill near the Kinnikinick, examined by Dr. ^ 
Shumard. He describes it as an isolated mound, surmennted by a 
about forty feet of bare ledges of the sandstone in question, cap- ^ 
ped by a few inches of shell limestone on the summit. It is eTeni 
more difficult to account for the preservation of this mass than of ji 
those formerly alluded to on the Wisconsin river, because this^ 
sandstone is of looser and more incoherent materials than thesaal-^ 
stones beneath F. 2. This is the most easterly outlier of F. 2 c aad>^ 
F. 3, on the St. Croix. Several others, with a thicker capping of^ 
limestone, are found between two and three miles west of Lib 4 
St. Croix, one of which is represented to the left of Dr. Shumard's ^ 
section, No. 1, S. Ten or twelve miles west of Lake St. Croilj^ 
this formation is in place down to the beds of the stream. {SH^ 
sec. 5.) - 1 

This sandstone formation appears to be destitute of other mine-t 
rals foreign to its composition. Its structure is unfavorable for J 
the retention of metallic ores, for reasons previously enlarged^ 
upon. '} 
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: . F. 3. St. Pxtee's shelx* limestone. 

Though of no great thickness, this is not the least important or 
the least interesting of the formations of the Upper Mississippi. 

It consists of limestones disposed in thin regular layers. The. 
lower portion is the purest limestone of this region of country, 
co&tainlng nearly sixty-five per cent, of carbonate of lime and 
thirteen per centi of carl)onate of magnesia, and will, without 
doabt, afford,. by burning, better lime than any of the calcareous 
rocks which we have yet examined north of Lake Peprin. It con- 
tains about 13.5 per cent, more lime, and nearly 27 per cent, less 
.magnesia than the Grey Cloud island rock — a bed in F. 2 — and 
twenty-two parts more lime and fifteen parts less magnesia than the 
shell iimestone which forms about eleven feet of the upper por- 
tion of the same formation, (F. 3.) 

A pure limestone, or at least one comparatively free from mag« 
nesia, is a great* desideratum in a country like that of the Upper 
Mississippi, where the rocks are usually highly charged with that 
alkaline earth. 

Between the lower and upper shell limestone are a few feet of 
an argillo-calcareous rock which has the appearance of a hydraulic 
limestone. The experiments to which it has been subjected, on a 
small scale in the laboratory, show, however, that it does not 
harden well under water. It contains more insoluble matter than 
the best hydraulic limestones.''*' 

By consulting Doctor Shumard's section, (see 3 S.,) the rela- 
tiy-e thickness of these divisions can be seen as they are superim- 
posed on the white sandstone of F. 2, c. 

. Section 5, constructed from observations by that gentleman and 
layself^ shows the relative elevation of these fossiliferous limestones 
above the Mississippi, between Red Rock and the Falls of St* 
Ajkthony. 

At that place, in consequence of the disintegrating character of 
flie. underlying sandstone, the shell< limestone has been undermined, 
askdy from unequal support, long cleavage lines have ensued, and 
tke sirata have sunk in places, giving the appearance of sudden 
local dips and disturbances. In such situations gravel and boulders 
hwwe insiiiuated themselves through the rents and crevices, and 
worked their way entirely beneath the shell limestone, so as to 
make it appear, at first sight, as if a drift deposite had taken place, 
after the deposition of the sandstone, and before the commencement 

■ ■■ ■ ■ ■' ■ 1 . 

* Analysis of an earthy limestone between the upper and shell limestone of St. Peter's. 
hftJS^. Norwood: 

laMobl* silicates * v«**f 29. 

Ciurbonate of lime. . . r .••••••...••• •.••«.•.•• 36.4 

Carbonate of maffnesia. ....•...•• v« • • • 0.4 

AlomiM^ oxide of iron, and a trace of manganese. •..•••••.••.•.••,••••.•.,.••..'.. 12.4 
..•«•••#,#••«•.••••••#«•••...«•••« ».«•.•, S.8 

100. 
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of the formation of shell limestone. This phenomenon ipajiin party 
be owing to disturbing forces acting from beneath; since just at this 
place there are sudden elevations and depressions of the strata, in 
short distances, even to the extent of nearly a hundred feet in half 
a mile. (See sec. No. 6.) 

So deceptive is this appearance, that the superficial observer 
"would certainly conclude that such had actually been the order of 
succession; but, in every instance where I had an opportunity of 
inspecting this drift, I invariably found the shell limestone under- 
mined, split, and more or less out of place, from a partial caving 
in of the beds, or a more general dislocation df the strata. 

The same formation which constitutes the bluffs at the mouth of 
St. Peters, i. e. the white sandstone F. 2, c and shell limestone 
F. 3 extends up that stream at least half a mile, where Doctor iShn- 
mard found them in place in the bluffs. Beyond that the strata are 
concealed from view by drift. The outline of the hills, however, 
is such as induced him to believe that the same beds form their 
nucleus for some miles further, before the lower rocks again reach 
the surface. 

At the Little Rapids, about forty miles up, they are no longer in 
place; the bed of the St. Peter's is there formed by ledges of soft 
brown sandstone F. 1, f. and from this up to White Rock, eighty 
miles up the river, sandstones of F. 1, and magnesian limestone 
F. 2j alone compose the bluffs — the latter usually of buff and sal- 
mon colors, containing casts of Euomphalus^ besides a few other 
lower Silurian fossils, which will be found in the list in the appen- 
dix; this is the ^^ fawn-colored carboniferous limestone" of Mr. 
Featherstonhaugh. 

The St. Peter's limestone is rich in organic remains. The most 
commonly occurring species will be seen by consulting in the ap- 
pendix the list of those collected by Doctor S., during his exami- 
nation of the townships on the Mississippi, in the vicinity of the 
falls of St. Anthony. 

Many species found both by that gentleman and myself, in the 
lower shell limestone of the upper Mississippi, are identical with 
forms occurring both in the sub-stratum of grey limestone at Eagle 
Point, in the Dubuque district — figured and described in mr report 
of 1839 — and in the blue limestone of the Ohio valley. Those of 
the upper division resemble rather the species found in the inferior 
beds of the upper magnesian limestone of that ^district. But all, so 
far as our examinations have yet extended, are of a silurian type. 

Some species are perhaps peculiar to this locality, but time has 
not yet permitted me fully to inveetigate their specific character. 

Mineral character of F, 3. — Some specimens of copper ore are 
reported to have been found in the vicinity of the falls of St. 
Anthony. If they have, it is not likely that they originated in 
vieins traversing this limestone formation, since, neither it, nor the 
underlying sandstone, bear marks of being metalliferous. Probably 
they were erratic pieces transported from some copper locality 
lying to the north. The thickness, too, of these calcareous beds is 
so inconsiderable that even if they did contain metallic lodes, these 
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c^uld not ea^tend to any great depth, before they would dwindle in 
tbe incoherent sandstones beneath. But the schistose structure of 
tKe rock itself is altogether unfavorable to its metalliferous chmr- 

-acter. 

Physical and agricultural character ofF. 3. — The heights of Fort 

Saelling command an extensive prospect, both up the valley of the 
St. Peter's river, over the surrounding country towards the falls of 
St. Anthony, and on the op{)osite side of the Mississippi. In all 
directions, as far as the eye can reach, a vast stretch of gently un- 

~ dulating prairie is in view, supporting a calcareous soil, which for 
upland is of excellent quality, and remarkable for the heavy crops 

-of oats which it produces. While the greater portion of this soil 
is based on the limestone of which I have been treating, with more 
or 'less thickness of drift intervening, other limited tracts rest upon 
a white shell marl and infusorial earth, possessing fertilizing prc^-. 
parties. 

Timber is scarce on this part of the upper Mississippi, being 
limited chiefly to narrow belts along the water courses; the coun- 
try adjacent to the Mississippi could, however, easily'be supplied 
with wood, procured higher up on this river; or, if inhabited by a 
provident people, plantations would soon spread over the face of 
the country. 

.The falls of St. Anthony are at present seven miles from the 
mouth of St. Peter's river. It is, however, more than probable that 
they once occupied a position at or nearer Fort Snelling. Of course. 
little evidence can be gathered ol the rate of wearing, from actual 
observation of the inhabitants recently settled there, but, judging 
from the condition of* the strata themselves, there must have been 
a rapid retrocession. The cement, which holds together the par- 
ticles of the St. Peter's sandstone, is so slight that it is vith diffi- 
culty a solid specimen can be obtained. Yet this is the rock, with 
a covering only of fifteen or twenty feet of schistose limestone, to 

trotect it from the swift current of the Mississippi, which forms the 
ase of the falls. 

The confused heaps of disjointed masses of limestone, piled to- 
gether below the faliS) indicate the undermining action in progress. 
The inclined position, too, of the ledges of limestone there, for 
several hundred yards above the chute, contrary to the local dip, 
lias mostly been produced by the water which sweeps over them, 
entering the extensive rents which run across the strata at this 
place, and gradually washing out the particles of sand upon which 
these ledges' repose, thus allowing them gradually to sink, and 
causing huge blocks to become, from time to time, detached and 
precipitated into the rapids beneath. In this way the fall will| 
probably, after a lapse of time, be converted into a rapid. For, in 
proportion as the fall shall recede, the sandstone, by reason of its 
dlip, will diminish in^ thickness, and at length disappear beneath 
the river bed. From obseryations of the dip at the falls, this lat- 
ter contingency will occur when the fall has been worn back some 
six or seven miles from its present position. 

There can be little doubt that the rate of erosion at the falls of 
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St. Anthony must be more rapid than at the falls of Niagara^ since 
the soft sandstone of the former locality is more easily washed 
awsy than the Niagara shale. 

On the brink of the gorge, near Fort Snelling^ no fluyiatile Te- 
mains have been' yet found at a height where the waters maybe 
supposed to have flowed in former times; but Dr. Shumard, who 
was instructed to collect evidence of any ancient riveir deposites at 
^ higher leyel, observed over the limestone at. the falls a bed of 
drift of about eleven feet in thickness, and resting on that a bed of 
sand containing. C^c/a^, Limnea Physa and Plauorbis^ and this de- 
posite he traced on to the same level for nearly half a mile iTelow 
the present position of the falls. 

The same gentleman also observed, half a mile below the falls^ 
and about a quarter of a mile east of the goree, on rising ground, 
over which runs the trail to St. JPaul's, a while marl charged with 
the same genera of shells, but of different species. 

The former of these deposites is doubtless of fluviatile origin, 
and affords evidence of the river having flowed, for a short distance 
at least above the gorge; the latter seems to be a lacc^strine de- 
posite, the bottom of some drained lake, of which these i^re 
numerous instances in the Chippewa land district. 

If we except these beds and the underlying drift, no formations 
of more recent date than the shell limestones of St. Peter's were 
observed along the Mississippi from the Wisconsin river to the 
falls of St. Anthony. This statement will apply also to the 
country east of the Mississippi, as far as the water-shed betwe^ 
tliat stream and Lake Superior, except along the valley of the St. 
Croix aboipe the falls. 
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CHAPTER II. 

FORMATION OF THE WINNEBAGO RESERVE. 

Returning to the place whence we commenced our description 
of the formatiolis of the Upper Mississippi, let us trace the suc- 
cession of the strata west through the Winnebago reserve. 

The principal streams which water the eastern part of the Neu- 
tral Ground are Turkey, Upper Iowa, and Red Cedar rivers. It 
was along these that my examinations were chPefly directed. From 
the southern part of the reserve, where Turkey river crosses the 
line to the agency and Fort Atkinson, the rocks belong to the 
same geological epoch as those described in my report of 1839, as 
forming the surface rock in townships ninety-three and ninety-four, 
of ranges three and four west of fifth prinqipal meredian, the same also 
which exist in the upper hundred and fifty feet of the hills at Prairie 
du Chien, t. e., to the fossiliferous limestone and overlying upper 
magnesian limestone. They assume, however, a somewhat modi- 
fied aspect, which stamps a peculiar feature to the elevated ground 
of the easternr part of the Winnebago^reserve. 

PI. 13 will convey an idea of the outline of these hills; they are 
nearly flat on the top, with regular slopes on either side down to 
the general level of the surrounding country. Their shape is so 
symnf^trical, .that were it not for their height and extent, one 
might be tempted to "attribute to them an artificial origin. So far 
from it, the hard ledges of rock which compose their interior can- 
be shown to belong to a very ancient geological epoch, anterior to 
the great coal formation, in fact, to the age of the Silurian system 
of Wales. - • 

Those of the elevated grounds near the agency on Turkey river 
generally present to the south and west a mural cliflf of from fifty 
to sixty feet high, resting on level table land, the elevation of which 
above Turkey river is about a hundred and forty feet. Above this 
no well defined fossils were found, unequivocally in place, by 
which to determine their precise age. Judging from the order of 
superposition, they occupy the place of the lower portion of 
the magnesian lead bearing beds, but the rock assumes a pecu- 
liar lithological character; it is whiter, more concretionary, and 
less porous than these; it is, indeed, a nearly pure carbonate of 
lime, containing only two per cent, of carbonate of magnesia,. and 
less than half of one per cent, of insoluble silicates. To thTS 
change in the chemical composition of the beds may be attributed 
the peculiar physical features of the landscape. 

Beneath these white limestones are buff colored beds containing 
numerous Atrypacapax. At an elevation of fn m a hundred to a 
hundred and thirty feet above Turkey river, the rocks are ropre 
lETcbistose and earthy, and tjie calcareous layers of the lower fifty 
fe^t are interstratified with a large proportion of ^marlite; both 
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contain many fossils. Amongst these Sepiaena Madisomensisy L. 
Sereciaj L. Alternata^ Orthis formosa^ Pleurotomaria bilex} and 
Isotelus majestos are the most conspicuous. A further list of fos- 
sils of the strata of Turkey river, in the Winnebago reserve, will 
be found in the appendix. 

These fossiliferous calcareo-argillaceous beds may be considered 
the basis of the agricultural portion of this part of the Wini\ebaeo 
reserve, and consequently the soil o.f the first terrace is more argil- 
laceous than is usual in the lands of the Upper Mississippi, and 
well adapted to small grains. On some portions of this geological 
formation, crops of wheat have been raised that gave, from seven 
bushels of seed, two hundred and fifty bushels of grain, equa^I to a 
return of thirty-five fold. The wheat raised here is as plump as 
that of the Genessee country of New York, but it does not yield 
quite as much flour, in consequence of the hull being rather thicker; 
this may be attributed to the heat of the summer being rather 
greater here than, in New York. 

Descending Turkey rivet the strata gradually decline. After 
passing the southern line of the Neutral Ground, the fossiliferous 
limestone appears only in low ledges, crested with cedars and sur- 
mounted. by a green slope, from which the upper magnesian lime- 
stone rises in fantastic shaped cliffs, as represented on PI. 14. 
V Below the mouth of the Volga, a small tributary of Turkey -river, 
the shell limestone sinks beneath the water courses, and ^fter pass- 
ing the mouth of Red Cedar, another small tributary of the same 
river, precipitous cliffs of upper magnesian limestone tower to the 
height of three hundred and fifty feet, and are traversed by. east 
and west crevices, some of which are charged with heavy lodes 
of lead ore, but this is beyond the limits of the Neutral Ground. 

In this vicinity thiix beds of bituminous shale are ''intermixed 
with the beds of magnesian limestone. This has given rise to nu- 
merous'reports of the existence of coal in thijs section of Iowa. 
It is, however, only a partial and local deposite associated with, 
strata, which have no features in common, with* the true coal 
formation, and were d^osited long anterior to . the geological 
epoch favorable for the production of workable seams of coal; no 
encouragement can therefore be given to those who hs^ve raised., 
their expectations so high upon such slender indications, ,, 

The best body of timber which I have yet seen on^Turkey river 
19 on Peck's branch, a small cfeek-which enters from the southr. 
west some ten or twelve miles above its mouth; it conj^ists chiefly, 
of maple and oak. 

After passing Red Cedar, the bottoms on Turkey river are too 
c/bnfined to be valuable for cultivation, but the upland is still of 
good quality, though the snrface near the streacjs is broken. 

Between Turkey and Yellow rivers, in the, eastern part of the 
rjBserve, the soil is generally of excellent quality, well adapted ^o, 
small grains^ and lies well for farming, thoug:h it is deficieAt lA 
timb.er. 

The upper Iowa, for the last fifty miles of its. course, flo^^ be- 
tween cliffs of lower magnesian limel&tone^ l)ased on t^e lower sand« 
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stone, i^hich latter constitutes the greater part of the rock exposure 
near the confluence of that stream with the' Mississippi^ with an 
interlamination of magnesian limesfone towards the upper part, 
constituting the sub-division designated by F 1, f. The first bluff 
encountered in ascending the upper Iowa is of this character, and 
presents the appearance represented in PI. 15. 

I have already alluded to the castellated forms which the lower 
magnesian present 'on this beautiful little stream. PI. 16 will 
furnish another illustration of the peculiarity of its landscapie. 

The remarks in the foregoing chapter on the agricultural and 
physical features of F 2, apply in every respect to the great por- 
tion of the upper Iowa, which I explored up to. near the bend, a 
f4w miles below the Big spring. 

At ^that place, from two to three miles below *^ Little Boy's" 
village^ there is a dislocation of the strata, which brings the upper 
white sandstone (F 2 ? c and F 3) suddenly down to the water's 
edge, shattering the beds of the latter, and causing considerable 
confusion. 

The river- is very deep iust at this place, though there are shal- 
low rapids immediately below. The clearness of the water permits 
one to see, some feet beneath its surface, a stiff blue clay, in con- 

i 'unction with the white sandstone, (F 2 ? c,) as if underlying it. 
f so, it is a deposite not elsewhere observed in this position. 
There Is, however, so much cVisturbance of the beds here that the 
appearance may be deceptive, and the argillaceous bed may belong 
to the aera of the fossiliferous limestone above, where such de- 
pbsites are not so uncommon; or it may be derived in some way 
from their destruction. 

Two to three miles above-this locality, near the above mentioned 
Big spring, the base of the hills, to the height of one hundred and 
thirty to one hundred and forty feet, is formed of thin bedded shell 
limestone, containing, in addition to many of the fossils found near 
the agency, on Turkey river, Pleurotomaria lenticularisj Bellero- 
phon'^bilobatusj OrbitulUesl reticularis^ Atrypa hemeplicataf be- 
irfdes others which may be found by consulting the list in the 
appendix. 

At an elevation. of a hundred and forty-six feet above the Spring 
branch, I discovered an Illaenus crassicaudal Murchisonia suhfw 
siformis. Here the rock becomes more magnesian, thicker bedded, 
and rises into a mural escarpment seventy-two feet high. The 
summit of the cliff here is near two hundred feet above the Spring 
branch. 

Just opposite, in the low ground, is the source of a large spring, 
which gives to this spot its name. It issues from the base of the 
bills in a bold fountain, and immediately forms a. considerable 
stream of very cold water, in which shoals of fine speckled trout 
find a congenial retreat. 

An extensive rich bottom borders the Upper Iowa at this place, 
which is under partial cultivation by a small band of Winnebagoes, 
known from the name of their chief (weighing some two hundred 
and thirty pounds) as the ^^Little Boy's Band." 
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, The upland prairie, between the Upper Iowa and Turkey river, 
has a gently undulating surface for the greater part of the distance, 
with a good second rate soil, often quite black in the lower situa- 
tibris. The country, however, is very thinly timbered^ only a few 
groves are in view over the fifteenmiles portage between the two 
streams, and these are mostly of a dwarf growth; such, indeed, is 
the prevailing character of the timber in the region of the Upper 
Iowa. • 

Between Turkey river and the head,wate.rsof Wapsipinecon, and 
beyond that stream to near Red Cedar, the country is rather more 
level and has more wet and marshy places; otherwise there is but 
little diflFerence between it and the prairie region lying between ' 
Turkey river and the Upper Iowa. The proportion and quality of 
the timber is about the same. 

Limestones of the Red Cedar ^ equivalent to the Devonian rocks of 
Europe, — X>n Red Cedar there is a. change in the geological forma- 
tion of the country. Either this. is the western limit of the forma- 
tions of Upper Iowa and Turkey rivers, or else the southwest dip 
carries the formations before reaching the Red Cedar beneath the 
water courses, for on crossing the Red Cedar, the first ledger that 
came under my observation, only a few hundred yards to the west 
of it, were found to be charged with the large variety of ^trypa 
prisca and a Spirifer^ very abundant in the shell beds of the fallft 
of' the Ohio, and allied to the «S\ ostiolata of the Devonian systenk 
of the Eifely if not identical with' it. These strata appear to be 
the equivalent of the rocks described in my report of 1639, as oc- 
curing lower down on the same stream in the Dubuque district, so 
that the line of bearing between these two formations, Silurian and 
Devonian, seems to run nearly parallel with that stream. 

The Red Cedar limestone extends up its west branch as far as I 
penetrated, i. e., to near tte north line of the Winnebago reserve; 
it also stretches away to the west as far as the limits of my obser- 
vations, viz: to Willow river. On Shell Rock, the east branch of 
Otter, I found in it, besides Jitrypa prisca^ casts of Lucina proavia^ 
and an undetermined species of Septaena. But the fossil which i» 
most abundant, and most universally distributed through the rocks 
of this western portion of the Winnebago reserve, is a very fine 
structured corraline, composed of concentric layers, like the genus 
Stromatopora^ but so close together that the layers can only be 
distinguished by close inspection with a magnifier. On Lime river, 
the west branch of Otter, the strata are so full of this close grained 
coralline that it might with propriety be called a corailoid lime- 
stone. - 

; Some of the beds of this formation consist of very close textured 
and smooth calcareous beds, like the lithographic limestones, split- 
ting with a flat choncboidal fracture. In it I did not observe any 
fossils; but I had not many opportunities of examining exposures, 
either of it, or, indeed, of any of the other members of the forma- 
tion in question, along the line of my route. The geologist who 
undertakes to investigate the vast prairie countries of the Missis- 
sippi valley must be provided with no common share of patience 
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and perseverance. He must be content to travel for half a day to- 
gether 'without seeing aught but a rich black soil, covered, as far 
as the eye can reach, even down to the v^ery edge of the small 
streams, with a thick and high growth of prairie grass, with, per- 
haps, a faint outline of timber cutting the distant horizon. He- 
must be prepared to wade swamps, to ford streams waist deep, or, 
in times of freshets, to plunge in and breast tKe current. He must 
not shrink beneath a broiling sun, without even a bush to cast a 
faint shadow over an occasional resting place. He must think 
himself fortunate, if he can reach, at nigLt, a few scattered oaks to 
plenish his .fire, and boil his camp kettle; jind he may consider it a 
upecial instance of good luck, if, in return, he cftn catch a glimpse 
•of a rock exposure once or twice a day. He may travel for days 
together without lighting on any^object more interesting than the 
hillock of the prairie dog, (^Arctoifnys Ludovicranus of Say,) or the 
broad lair of the^^biison. 

Such being the nature of the country through which this system 
of rocks extends, and my time for its examination being limited to 
^ rapid reconnoissance, the individual members* could not be ex- 
amined attentively in detail; sufficient evidence, however, was ob< 
"tained to prove that the rocks of Red Cedar and its branches, 
^here they flow through the neutral ground, are of the age of the 
Devonian rocks of Europe, and of the shell beds of the Ohio falls. 

- Mineral character of the limestones of Red Cedar. — The structure 
-and composition of the rocks which form the bases of the country 
in the western portion of the neutral ground are not unfavorable 
for the retention of minerals; the physical features of the country, 
however, do not indicate a mineral tract. Along the course of our 
route, no symptoms were observed of axes of dislocation and dis- 
turbance. The surface is comparatively level; the ledges of rocks 
lie low and horizontal, without -any abrupt uplifts or sudden faults, 
as if beyond the. sphere of active action that has fissured and dis- 
iBemiijated metallic matters througli the magnesian limestones nearer 
to the Mississippi. 
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CHAPTER III. 

JOBMATIOKS OF THE IMTXBIOR OF THE CHIPPEWA LAND DISTRICT. 

Tthe protozoic strata pertaining to F L and F 2^ ivhich have 
been the subject of the first chapter, extend, as I have there shown, 
^as far as the falls of. the eastern tributaries of the Mississippi. The 
average distance of their northeast line of limit from that river 
may be in a direct course from fifty to seventy miles, or by the 
meanders of the streams ninety to a hundred miles. Th§r« the 
crystalline rocks emerge from beneath the water courses. 

This change in the geological formation of the country is aceom- 
panied by a corresponding change in its physical features. Just 
before reaching the igneous ranges, the streams are usually hemmed 
in on eitlier side by solid walls of sandstone, (F 1, a,) knowQ, 
generally, through that country, by the name of JDfllles. A few 
miles beyond these a succession of low falls and rapids commence, 
which interrupt navigation, and render portages necessary before 
'the traveller can advance even with a birch bark canoe. These 
obstiuctions are^formed by outbursts of igneous rocks. 

The elevating forces which have brought these to the surface, 
through the interior of the district, have not been sufficient to pro- 
duce hills of any great height, such as are usually to be found in 
regions of crystalline rocks, that constitute extensive water sheds. 
On the contrary, though we here approach the dividing ridge, 
whence rise, on one sidcf, many of the most important tributaries 
of the Mississippi,"^ and on the other, numerous streams emptying^ 
into LakeSuperior, we find a level country, or at least merely a 
succession of low flat plains, rising twenty-five to thirty feet, one 
above another,* with intervening ridges one to two-hundred feet 
high. It is at the cominencement and termination of the former 
that the principal falls and rapids set in. 

Many of the rocks which compose these igneous ranges, though 
differing but slightly from each other in the ultimate elements of 
their composition, are still distinct in their structure and mineral 
character. Within a short distance may be seen many varieties of 
granite and sienite, greenstone, hornblende rock, gneiss and mica 
slate. Along with these are sometimes foun4 chloritic and talcous 
slates, with others lei^s distinctly marked in tiieir character, which 
may be classed with the metamorphic strata. 

The rank vegetation, the dense forests of pine, and the accumu- 
lation of drift, effectually conceal the extension of these igneous 
ranges beyond the immediate cuts of the rivers, so that there is 
little opportunity to investigate their nature any great distance-be- 
yond the banks of the larger streams; for this reason the mo'de of 

* On the upper Wisoonsin, the crystalline rooks are elevated several hundred feet above 
the river; but this is an exception to the general rule through this part of Wisco^isin. 
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tiarellihg which was adopted, in birch bark canoes, was un- 
doubtedly the best that could be devised to gain a knowledge of 
the geological features of the country. 

The most southwesterly exposure of granitic rocks on the tribu- 
taries of the upper Mississippi is on Black river.* These were 
examined by Mr. A Randall, to whom I assigned the townships on 
that stream for exploration. In his report to me, on that region of 
country, he lays down the locality of their first* outburst on the 
northeast portion of township twenty-one north, range four west, 
of the fourth principal meridian, between six and seven miles south 
of the southern line of the Chippewa land district. The predomi- 
nating rock is a pure granite, and associated with it is a grey sieni- 
tic rock. South of this granitic range, that gentleman found noth- 
ing but a sand prairie, with a stunted growth of oak on the ridges. 
Korth of it, about one mile, abed of greenstone trap, about thirty 
feet wide, crosses the bed of Black river, and is exposed a few feet 
above the water level. Jn contact with this are green and red 
chloritic schistose rocks on township twenty-one north, range four 
vest, of fourth principal meridian; some of the latter is highly fer- 
ruginous, and passes gradually into heavy beds of brown oxide and 
Uiagnetic iron. Here the magnetic needle has a considerable local 
'^riation over an area of several miles square. These magnesiap 
slates show themselves on the river for the distance of nearly a 
mile, capped unconformably by a pebbly sandstone, F 1, a. (See 
Mr. A. Randall's section, marked B.) Though the soil of this town- 
ship is sandy, from drifted materials derived from the adjacent 
sandstone formation, still it i^ of much better quality than that 
further south ;and southwest, where F 1 alone occupies the surface. 
It supports a growth of yellow pine. 

- Four to six miles northeast of the falls of Black river, in town- 
ship twenty-one and twenty-two north, range three west, of the 
fourth principal meridian, there are outliers of the above sandstone 
formation, forming hills of seventy to a hundred feet in height; on 
8ection§ four and thirty-three, five and thirty-two, one and thirty-six, 
"of the above \ownships, some of its beds are impregnatecl with iron to 
such an extent as to render it impracticable to survey the country 
^ith any degree of accuracy with a common magnetic needle; the 
variation along the line between these townships is in some places 
even as great as 13° 36'. f 

'•The late Mr. J L. Thayer observed a locality of granite in Dodge county, Wisconsin, 
on the west branch of Rock rrver,on section thirty-three, township nine north, range thirteen 
east, of fourth principal meridian. This is nearly on a parallel with Painted Kock on the 
Mississippi, but about one hundred miles east of these granitic ranges on filack river, and 
disCMirat least a hundred and twenty miles from the Mississippi, and between fifty and sixty 
miles west from Lake Michigan. 

t On the line between townships twenty-one and twenty-two, of range three west, of fourth 




is S**. This was the most remarkable variation in Mr. J. P. Cathcart'is survey of the town- 
ships on Black river. The locality of greatest variation is between these ferruginous sand- 
stones and chloritic slates. «•»*-• i 

Mr. Dunn found a remarkable variation further south on the head waters of Prairie a la 
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After passing the east fork of Black rirer, the crystalline rocks 
extend with few exceptions nearly to the tops of the highest hills, 
with only here and there a capping of pebbly sandstone. Through 
this granitic range Mr. Randall found the soil much improyed; the 
land well timbered with hard wood and white pine of superior 
quality. 

Immediately after crossing Cunningham's creek, a gneiss forma- 
tion takes the place of the granite and extends some fire or six. 
miles. 

From O'Neil's creek, in township twenty-four north, range two 
west, to Wedge's creek, in township twenty- five north, range four 
west, the only rock observed was a single ledge of pebbly sand, 
twelve feet above the surface; even boulders, which are so numer- 
ous further north, are absent; but the character of the surrounding / 
country ^is similar to that above the forks, where granites are in 
place. Beyond. Wedge's creek the soil is more sandy, and pine 
timber more abundant, but-not^of as good quality as that north of 
the east fork of Black river. 

In township twenty-six north, range two west, is an isolated hill 
one hundred and fifty feet high', composed of compact sandstone, 
(F 1.) Others can be seen in the distance to the west and south. 
On the northeast of township twenty-six and township twenty- 
seven north, range, three west, on the head waters of the east 
branch of the Eau Claire, granite is exposed of similar color and 
structure to that on the falls of Black river. The country south- 
west of this range, lying between Black river and the forks of the 
Eau Claire, becomes gradually more sandy. This is the boundary 
between the inferior sandstone of F 1 and the crystalline rocks, 
and the northeast margin of that sandy belt of country heretofore 
noticed in the description of the lower Chippewa river. 

Conspicuous outliers of F 1 a, can be seen stretching away to 
the southwest, some of which, near the Eau Claire, are capped 
with a lingula sandstone. 

The last rocks seen in place by Mr. Randall, on the head waters 
of Black river, was on the northern part of township 28, between 
ranges one and two west. It is a low range of chlorite slate of a 
similar character and composition to that above the falls of Black 
river. 

Beyond this, after passing the correction line, the country be« 
comes flat and swampy, and, except limited spots, almost worthless 
for agricultural purposes. 

No metallic veins were' noticed by Mr. Randall traversing any of 
these crystalline ranges on Black river, within the limits of the 
Chippewa land district; indeed their elevation above the water 



Cross river, in sections fourteen, fifteen^ twenty-two, and twenty-three, township eighteen 
north, range three west. Between sections fifteen and twenty-two, the variation is lO*' 40' j 
between lourteen and twenty-three, variation 5° 20' ; between fourteen and fifteen, no less 
than 17° 30' ; between twenty-two and twenty-three, 10® 40'. This locality is, naost likely, 
the southern extension of the ferruginous sandstones of Black river. 
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courses is for the most part so little, Jhat there is little or no pros- 
pect of their ever becomiDg valuable as mineral lands. 

After the fourth principal meridian crosses Black river, no rocks 
but boulders appear on the surface for, sixty miles; indeed, it tra- 
verses an almost continuous swamp to township 40. Here the 
crystalline rocks again protrude and form precipitous cliflfs on 
the upper rapids and falls of the Manidowish, of twenty to thirty 
feet in height. On this stream, where the meridian crosses it, the 
rock differs but little from the graphic granite of the falls of the 
Appomatoc. The feldspar which enters largely into its composition 
i.8 of a light bluish pink, with a glistening vitreous lustre; dissemi- 
nated through it is only a small proportion of quartz. Two miles 
below., on this river, the granite is traversed by veins of gneiss. 
Oranitic and hornblendic rocks are exposed with little interruption 
along the course of t'he Manidowish to within fourteen miles bf its 
confluence with the Chippewa, where the pebbly and lower sand- 
stones of F 1 crosses the river. Below this the crystalline rocks 
are only seen on the surface for a short distance, when they dis- 
appear beneath deposites of drift. 

^From the Manidowish to the north part of township 43, there are 
« succession of maple ridges and intervening tamerack, cedar and 
alder swamps, the former of greatest extent; the latter varying 
Xrom a (quarter of a mile to a mile in width. On the ridges, be- 
sides maple are found elm, birch, balsam-fir, hemlock and hazel. 

For fourteen'' or' fifteen miles north of the Manidowish, on the 
meridian line, no rpcks but boulders were seen on the surface. On 
sections 6ne and two, township 44, a granite is again in place, pos- 
sessing the character of that on the falls of Black river. This is 
the most northerly outburst of granitic crystalline rocks which was 
observed on the fourth principal meridian.* 

- The igneous ranges first show themselves in the beds of the east 
branch of the Chippewa. This stream was explored by Dr. Litton'. 
The substance of his report to me of his observations on the Eau 
Claire, is as fallows: 

^^Dalles formed of the sandstones of F 1 a, commence almost 
immediately on entering the river, but extend only a few hundred 
yards. For twelve miles above the mouth, coarse quartzose sand- 
stone is the only rock visible; this extends, in every case, from the 
level of the river to the vejry highest point that t found rock ex- 
posed. About fourteen miles above the mouth, the crystalline 
rocks are in place. They present themselves on one side or other, 
at distances varying from two hundred yards to a mile, up to the 
falls, which by the course of the river are twenty miles from the 
mouth. At the- falls the rock is composed chiefly of hornblende, 
and possesses a crystalline structure; it is exposed on both sides of 
the river, bu4 does not rise higher than twenty feet above the river. 
The general level of the country is about sixty or seventy feet 

* For afttrther deseriptioR of the fourth prinoipal meridian, see ohapter IV. onder^tlie head 
•T "Formatioiis of Lake Superior." 
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higher. Associated with the hornblende rock- above the falls are 
both gnei^ and chlorite slate; the former in a state of decomposi- 
tion. These are exposed for seven or eight miles, never rising to 
a height of more than twenty feet above the river ' bed, a^d 
frequently not more than ten feet, or even less. Everywhere, ex- 
cept on the river bank, these igneous and metamorphic rocks are 
covered with a drift of sand. 

^^ Four miles above the falls a pink granite was observedf, contaip- 
ing large plates of grey mica and masses of flesh colored fjeldspar. 
Sixteen or seventeen* miles above the falls are Dalles similar to those 
below the falls. They are not formed by the cryslaljine rocks, but 
by the same coarse-grained sandstone observed below the talis, 
which rises to the height of sixty or seventy feet above the level 
of the river, and extends alone the river some. two hundred yards. 

^^ Twenty-five miles above above the falls the intrusive rocks are 
again in place for at least eight or nine miles, and form a chain 
across the river, producing a succession of rapids that obstruct its 
navigation, known las the Little Falls. 

^^Two miles above the Little Falls, and about thirty above Ihe 
main falls, pebbly sandstone of F 1 a rests upon decomposed 
green, grey, and redish clayey materials, derived from the decom- 
position of a rather close grained granite, destitute'of mica, but con- 
taining abundance of feldspar. . ' 

^' So great is the body of sand which overlies the igneous rocks 
here as elsewhere on the Eau Claire, that the soil 9^n derive little 
fertilizing chemical principles from the intrusive rocks. The soil 
is generally but little better than that of the sandy region of the 
Chippewa above and below the mouth of the Meiiomonie. 

^^From all that was observed of the geological features of the 
country on the Eau Claire, there is little probability of its affording 
productive ores. The only metallic mineral noticed associated with 
the crystalline rocks on this river was yellow sulphuret of iron, dis- 
seminated through the hornblende rock." 

Dr. Litton, who also explored the Menomonie, did not observe 
on this western branch of the Chippewa any crystalline rocks in 
place on the surface in any part of its course, as far as he ascended 
it, viz: to the forks of the two small branches which proceed from 
a series of lakes forming its head waters. There is, however, rea- 
son to believe, from the observation on the streams east of it, that 
they cannot be far beneath the surface here, especially as Mr. Ran- 
dall found at the pipestone locality^ fifteen to twenty miles east of 
the Menomonie, beds partially metamorphosed, such as we have 
usually found lying in close proximity to the crystalline formations. 

Dr. Litton also ascended Prairie a la Crosse fifty miles above its 
mouth by the course of the stream, and Mountain island river nine- 
ty to a hundred miles; and Mr. B. C. Macy explored Buffalo river 
for about forty miles. On none of these streams were any intru- 
sive rocks found in plac?.* 

• The strata which prevail on the west branch of the Chippewa belong chiefly to F 1 d 
and F 1 e^ i. e. to the linffula sandstones and trilobite srit treated of in ohapter-I. On 
Mountain island, Prairie a la Crosse, and Buffalo rivers, the same beds form^ togethsr witk 
F 1 0, the principal parts of the hillS; capped sometimes with F. 2. 
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Oi^ the maio branch of the Chippewa, the first crystalline rocks 
Srhich were observed- on the surface were just above the Dalles, 
about' ninety miles by the course of the river from its mouth. 

On the east side of the Chippewa, about twenty to thirty feet 
above the bed of the river and a short distance below Allen's millsi 
is a deposite of the earthy brown oxide of iron, which appears to 
be extensive. It is of, a variety that would be easily wrought in 
the furnace. 

The quartzose granite, at the falls immediately above, contains 
but little mica. On the northwest side of the river a considerable 

Sortion of flesh^colored feldspar enters into its composition, and is 
isseminated in veins: its structure is rather .sub-cuboidal. On the 
southeast side the feldspar is lighter colored and the rock of the 
character of gneiss, whilst other' parts of it look almost like a meta- 
aaorphic sandstone. In consequence of the great flood which oc- 
.curred just at the time we were there, I had not an opportunity of 
examining the rock to advantage, since very little of it was ex- 
posed above high water. Plate 17, representing the falls of 'Chip- 
pewa during the flood of June, 1847, shows the exposure of the 
crystalline rocks as they appeared at that time. 

Near the head of the portage above Ganethie's trading post, at 
the mouth of Cut Rock, solid ledges of sandstone F 1 a, are again 
%i place on the west side of the river, but no crystalline rocks are 
visible above the level of high water. The sandstones at this loca- 
lity are remarkable for their cross lines of deposition. 

The beds lie in the following succession from above down, as 
measured by Mr. A. Randall: 

Ist. Drift, ten feet. • 

2d. Soft white sandstone with thin schistose layers between the 
beds, ten feet. 
; 3d. . Fine pebbly sandstone with oblique laminations, eight feet. 

4th. Hard thin layers of sandstone, nine inches 

6th. Sandstone with brown streaks; schistose layers interlami-. 
nated, eight feet. 

6th. Hard brown sandstone in layers from 1 to 4 inches, 1 ft. 
6 inches. 

7th. Soft white sandstone, with remarkable oblique lines of 
deposition, the angles varying 15° to 45°, five feet. 
.8th. Fine pebbly sandstone, five feet. 

9th. Fine pebbly sandstone, with oblique lines of lamination, 
six inches. 

10th. Schistose layers of sandstone, six inches. 

11th. White sandstone, with layers of fine pebbles, eight feet. 

12th.' Soft white sandstone, six feet. 

13th. Pebbly sandstone, the pebbles about the size of a pea, 
2 feet arbove water, two feet. 

These sandstones have a dip to the south-southwest sometimes 
to the' extent of 10°. They are seen in the cuts of the streams to 
within a mile of Vermillion japids, where the pebbly^ sandstone is 
exposed for fifteen feet, overlying crystalline rocks, and shows ap- 
parent marks of disturbance and dislocation. 
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Three miles west of this junction, lingular sandstone F* 1 c 
caps the hills. Six or seven miles above Oanethie's are Vermillion 
rapids and portage, where Mr. Aruntiager has a trading post; the 
whole distance of the portage is four and a half miles. Here there, 
is a greater variety of rocks than on the falls of the Chippewa. In 
the space of one mile I ohjserved fine and coarse grained granite} 
with masses and veins of pink and white feldspar, hornblende rock| 
gneiss traversed by veins of quartz and petrosilex, mica slate pass- 
ing into chlorite slate. The famination of the schistose rocks is 
nearly vertical, and their bearing at different places varies from 10^ 
to 20^ north, and south of a due east and west course. At the time 
I was there, the liigh .water prevented a critical examination; but 
Mr. A. Randall, in bis descent from the Manidowish, passed after- 
wards over this rapid in October, when the water was quite low, 
and made some additional observations-. He found gneiss and horn- 
blende rock to prevail; the former much contorted and traversed 
by pyramidal dykes of massive quartz running into a petrosiliceotis 
rock of a grey color. On the southeast bank resting on the cryl- 
talline rocks'are drift deposites in the following order. ^ 

1st soil • • • . • 15 inches. 

2d. Subsoil, light yellow sand ^^ 

3d. Fine drift, pebbles not over half an inch in dia- 
meter •• • 4 feet. 

4th. Coarse drift, pebbles chiefly crystalline and trap- 

pean rocks • • • 4 feet. 

6th. Red marly drift, pebbles, chiefly red sandstone.. 4 feet. 

6th. Coarse drift, with dafk yellow sand ^ 15 feet. 

I'wo to two and a half miles above the head of this portage are 
rapids, where a chain of close-grained quartzose granite, not unlike 
that of Woodstock, in Maryland, forms the river bed. Above the 
. head of« these rapids, gneiss is in place traversed by veins of granite. 
Two and a half to three miles higher on the Chippewa, greenstone 
and hornblende schist protrude where the rapids again commence. 

Twelve miles above Vermillion rapids is Brunet's portage ind 
trading post. By water this portage is about three-quarters of a 
mile, by land one mile. The Chippewa is here lined on either side 
by a dense forest of moderate sized pines. The rocks' are more 
'elevated here than at Vermillion rapids, and the fall is greater-^ 
about thirty-six feet from the foot to the head of the portage. 
Hornblende predominates in the rocks of this locality. It is seen 
in some of the beds in distinct crystals of a quarter to half annnch 
long. Some portions of the rock have the appearance and sub- 
lumnar structure of basalt; other portions are schistose. At .the 
most turbulent part of the Chippewa, at these rapids, the rock is 
tnore of a bluish pink qu-irtzose granite, and presents the appear- 
ance seen on PI. 18. 

This is^the most important axis of upheaval which came under 
my observation on the Chippewa. It is the locality which depiandS| 
more than any which I saw on that stream, a detailed examination; 
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the more so since the mineral character of the rock is very similar 
to the crystalline formations near Limoges and Chanteloupe, in the 
department of the Haute Vienne, in France, where a variety of val- 
nable minerals have been discovered.* 

Six miles above Brunet's is another portage of half a mile. Here 
also hornblende is the principal constituent of the rock^, only tKey 
are t;loser grained and more siliceous than at Brunei's; and they 
are associated with a kind of petrosiliceous schistose rock, with a 
-very uniform cleavage angle of 26 degrees. The general bearing, 
of the beds is east by north and west by south. 

Above this portage some six miles, and about one mile below the 
confluence of the Chippewa and Manidowish, are some fine pineS|. 
intermixed with maple and other bard wood. 

The drift deposites here are similar to those observed at Vermil- 
lion rapids, only No. 4 of the section is better developed. After 
passing the^ mouth of the stream no rocks were perceived in place, 
until two nJiles above the mouth of the Whip river, where there is 
some fine grained pink anB grey granite. For two or three miles 
here the current of the Chippewa is very swift, and the banks lined 
with boulders. 

A mile or two further on, and three to four miles above the mouth 
of Whip river, I observed some sienitic granite, traversed by viens 
of reddish granite. Similar rocks were in place every few miles to 
tie mouth of Count Orville river. 

Soon after entering this branch of the Chippewa, we came to 
rapids formed by a chain of porphyritic sienite, antl the same kind 
of rock is seen in several places between this and the portage^, 
two to three miles above the mouth. The sienite has much the 
appearance of that which occurs at St. Julien, in France. 

The fall of the river at the portage of Court Oreille river 19 
tibout fourteen or fifteen feet. Huge blocks of sienite", covered 
with diflFerent kinds of moss, may be seen here projecting amongst 
the pine's that line the adjacent bank. On this part of the river 
there is no high ground in sight; the surface is mostly covered, 
with drift composed of sand, gravel, and boulders. 

A succession of rapids, with very little still water, continue for 
fourteen to sixteen, miles. Wherever the water is swift, the bot- 
tom of the stream is covered with boulders, and huge blocks of 
crystalline or trappean rocks project out of the water, either in 
place, or not far removed from the parent mass. 

This is the character of the river to within six to eight miles of 
the Lake Court Oreille. There the country becomes more open;, 
the dense pine forest pives place to a more stunted growth of ever- 
greens and aspen. A few hills of drift appear in sight; one of 
these^ measured one hundred and twenty-five feet above the level 
of the river. The general face of the country, however, for four 



• In the irranrte and gneiw of the vicinity of Limoges are found emeralds, phosphate of lime, 
pluwphMO of iron, phosphate of manffanese, phosphate of arauiom, garnets, vaiiegaicd cop- 
per, araenioal inMi| oxide of tin, and kaolin. 
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or fire miles before reEct.-ff tie !akc, is very iiV.le elevated abon 
bieb water r:?.:k. ar.d i: s'-p'p?r:5 cr.'y s-ch growths as flourish in 
swfeinry src-r.^^ A few stuLier. cid"Ls::" decayed pines were tli& 
cnlv trees visible. 

At Ccrbir.'s tra^irff p:*:. r.ei: tit -LtraLce of Lake Court 
Orei'/.e. :Le rar.ks creelrVsTt : •.•are!ve :: :'?'-r:eti. Uet above the 
level c! t're lake. ?.r.: tee trirhr reyci:. ir.lai.tei by the chief of 
tke tribe tb^: resides i' tie V::i-i V ::* -.be lakf. is still higheri 
ab:-t twentv fee:. Tiis src: vrtse'n'.ed a vf:y r.ie appearance at 
tbe t:=:r wc'v.sl-.ii :be j'i':e. :r. J.r*, be grfri: slope extending 
down t> :be ei*:e :: :be* wa:er. A/, -.be e'evated Und around thif 
like is ccr.rrsej c! ^rif", :l wbi.b fiii is tbe predominating in- 
crecien:. 

It is sb::. tbat b^tweeL tbe -:r-r i .: l:we: rapids :f the Court 
Oreilir river, a :crr^-: b :-.:e:. ttc ":;:': :r. 2 rirre tbii: cue hundred 
prTiufs. W2S iz'^zi ry tbe Ciirr-:wi I- fiars; '.bis was probably an' 
err?.t:c nsss. 

Tbe like b=s a v^ry zli:::-^ eitraire; ".be :bai.icl is only some* 
twe'vf cr £:'!eer fc*"t wl.-e. Tie ;: itrs: lcri::b zz tbe lake ii 
siii tr re r.:Lf ni ^s :::z: 1 : ::"rf -■<:•: : >:-*bTres:. Its waters are 
cleiT sLi -:: :-l::ei brnrr. ::kT :i:^r :f .bt Crurt Oreille and 
tbe Ci:rrtw?. ri-ers. 

Frc:^ ti-: lakr •=■* Tzssr 1 "Vy 1 t^-v -i:::w jiasLcl- through 
witfr l.lirs rzi b-lr-sb:?, :r-.:'Li: G:': :: G-i: :*::Le lake. This 
is a's: a fie exri-fr :f wiT^r. wl::b bis :e:t."ei its^^sne from 
i kii- t: ^-i:' :r £::r-:s::ie ::.-£ :z :if zzr'z sbcre. On 
eiin:- Ti: •!•: s~:: -s^ifre :bfv irf T:::-rr£. I ::^zi the shore 
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at ^stream with one canoe to its mouth; the rest ascended it on 
B route to Lake Superior by the way of Mauvaise Revidre. 
rhe Namekag^on river is' about fifteen to twenty paces wide, with 
iks from eight to twelve feet high. The prevailing growths are 
le and birch, usually of small size. The soil is thin, sandy and 
ivelly, not much better than that on the Chippewa below the 
Jles. The undergrowth is chiefly ferns, the land level and the 
)ods open. The only rocks' visible are boulders, which are 
Lefly varieties of trap, from the size of a half bushel measure to 
\t of small pebbles. 

The sandy nature of the soil on this portion of the Namekagon 
:her favors the idea that the nucleus of the knolls and hills is 
odstone. 

About fifteen miles from the point where we embarked on the 
Lmekagon is a small lake known by the name of Little Rice lake, 
mile or so beyond this, low hills appear on the river on the 
rthwest. They are from twenty-five to thirty feet high, and 
e composed of drift. These appeared at intervals^ for four or 
e miles to the "Big Pine" encaupment above the Snake rapids, 
liere these hills of drift were found to be seventy-one feet high. 
leir summits command an extensive view. To the northeast the 
untry is tolerably open, but on the opposite side of the Name- 
Lgon, in a southeast course, a pine forest bounds the prospect to 
e horizon. No ledges of rock were visible, but large boulders 
e strewed on the surface and also in the bed of the stream at the 
pjds. 

Wine miles by water from Little Rice lake, and six or seven 
lies by the trail is Great Rice lake, which is merely an expansion 

the river. It has anything but an inviting appearance. The 
a^es of wild rice which rest drooping on its waters almost cover 
e surface. At the season of the year when I visited it, it had alt 
e appearance of that green scum often seen in stagnant pools,^ 
Lused by a growth of confervae. 

The soil on the north side of the Namekagon, between. these two 
kes, is^of the same sandy character which generally prevails 
le pine land^ of those regions, where extensive deposites of drift 
^ve. been derived from the destruction of pre-existing sandstones. 
A the south side it is probable that the soil is of better qualityi 
nee the timber is of larger growth. 

Above Gieat Rice lake there is a succession of swift rapids, in 
hich ihe trappean boulders are so thick that it is difficult to 
void them in navigating the stream. Some of them are of large 
imensions. 

The waters of the Namekagon are not nearly as highly colored 
ls those of the principal branches of the Chippewa, but they are 
i^armer and less palatable. The Indians who inhabit its banks are 
i7ont| before drinking it, to mix it with maple sugar. 

Six or seven'miles above Great Bice lake, our party left the Na- 
mekagon, in order to gain the head waters of Mauvaise Rividre, 
through a series of lakes which lie to the north. 

The first .of these we reach by a portage of about one mile. It 
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or five railes before reaching the lake, is very little 

high water mark, and it supports only such grow* 

swampy ground. A few stunted and half decay 

only trees visible. 

At Corbin's trading post, hear the entr 

Oreille, the banks are elevated twelve or fr 

level of the lake, and the height beyond, i 

the tribe that resides in the vicinity of 

about twenty feet. This spot presenter* 

the time we visited the place, in Junr ,.^ 

down to the edge of the water. All ^^ , 

lake is composed of drift, in which k^ 

ffredient. , 

1 r n s 
It is said, that between the up* \ ir 

Oreille river, a copper boulde* . .'^? ^., 

pounds, v.as found by the Chi' . 'remarlTabh 

erratic mass. ', <^eniarJraDii 

The Jake has a very narr "''P'^ l^!' fT 

twelve or fifteen feet wi , .e there-30ih ol Ju, 

said to be nine miles fro "'^ f"""'! "'"y.,°'°" 

clear and not colored ' . " '°"^ ^ "*'''";* °" *'lf ^^ 

the Chippewa rivers. •'*^" P/'f ' «'" [V*. '"'''"' ' 

From the lake wr -mposed of the same kind of dri 

water lilies and bu' -me^agon. .... ., 

is also a fine expr .,«. I'i"'" ^^^^ " nor'.heasl and southwei 

a kind of grit . W- ^ i i ^ r .i. 
examining thr .-.J* largest and last of the ser.es, is six t 
thickly Ifned .,/f;i,s a great many bays and inlets, with wooi 
loose masse- ielU'"- P"' guide in.'ormed us that the wate 
these grit' v' (6 *">'* ""'" *' — "*"° '^^ northeast end tow 
varieties 'M^i'»ke Superior; from its southwest extremity tow 
pect of f'^'of t''® Mississippi. The appearance which it f 
this rr 4>'^i>''''tbe southwest end, where the portage trail stril 

of p' /f">U on ^'- ^^• 

clur /V^'" )y living thing which we noticed about these la 

fo- 'l(*''eup'e °^ Indians, who happeired to be travelling t 

wf'* J ourselves, were several northern divers, Colymbui 

jfn'^lftose shrill and peculiar cry rung through the soli 

/f^'lige resembling the screaming of children in the dist 

c"' fg imitating the sound of loud, convulsive laughter. 
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is known by the name of Leach lake, no doubt from the number 
of leeches which infest it; they are of a flat form and brown color. 
The length of the lake may be about half to three-quarters of a 
mUe, The shores are lined with boulders of trap, granite, gneis^;. 
and porphyry. Of the latter I observed a peculiar varitty; the 
base is composed of a light colored feldspar, with embedded par- 
ticles of quartz, about the size of the pupil of the eye; many of 
them are coated over, with a green mineral substance which is either 
a kind of epidote or serpentine. 

The next lake is called Island lake, on account of a small and 
rather handsome island in its' centre, covered with small birch 
trees; the portage to this lake is one-third to two-thirds of a mile. 
Its dimensions are about the same as those of Leach lake. 

The third. lake is Little lake, distant about two-thirds to three- 
quarters of a mile north of Island lake. It is from half a mile to 
three-quarters long, and from a quaiter to two-thirds wide; It is 
surrounded by a mossy swamp, in which that remarkable flower, 
Saracenia Purpurea^ with its pitcher shaped leaf, grows abun- 
dantly. It was in bloom when we were there — 30th of Jun^-' 

Between these two lakes are to be found many mottled dark 
gray trappean boulders, similar to some I noticed on the Chippewa. 
The portage between these lakes passes over low hills, of thirty 
to forty feet in height, composed of the same kind of drift as all 
the hills along the Namekagon. 

The portage from Little lake is northeast and southwest) or N. 
N. E. and S. S. W. 

Long lake, the largest and last of the series, is six or seren 
miles long; it has a great many bays and inlets, with wooded pro- 
montories between. Our guide informed us that the waters of the 
lake flow both ways from it — from its northeast end towards the 
waters of Lake Superior; from its southwest extremity towards the 
tributaries of the Mississippi. The appearance which it presentS| 
seen from the southwest end, where the portage trail strikes it, is 
represented on PI. 19. 

The only living thing which we noticed about these lakes, ex* 
cept a couple of Indians, who happeired to be travelling the same 
route as ourselves, were several northern divers, Colymbus Glaci- 
alisy whose shrill and peculiar cry rung through the solitude^ at 
one time resembling the screaming of children in the distance^ at 
others, imitating the sound of loud, convulsive laughter. 
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CHAPTER IV. 

FORMATION OF LAKE SUPERIOK. 

A'lj&cent to the northeast end of Long lake, there rises a ridge 
sixty -eight feet above the level of that sheet of water. This ap- 
pears to be the highest ground we passed over in crossing from 
the bead waters of the tributaries of the Mississippi to those of 
Lake Superior. The trail descends from the summit of this ridge 
for nearly four miles; then it ascends the first trap range associa- 
ted with the Lake Superior formations, which reaches the surface 
on this route. Where the trail crosses It, it is nearly two hundred 
\ feet lower than the summit level in sight of Long lake. The. time 
which elapsed (an hour and a half) between the two observations^ 
prevented me from making a precise calculation of the difference 
of. elevation. 

Much of the trap of this range has that peculiar mottled appear- 
ance that was noticed in many of the boulders between this point 
and the Namekagon, and also, to some extent, on the Chippewa. 
On breaking it up, spherical pieces, about the size of a small 
marble, are found embedded. Though remarkably hard and heavy^ 
it has a great tendency to decomposition, and, no doubt, produces 
a good soil; though the general character of the soil in the vicinity 
is rather more siliceous than that derived wholly from trap rocks. 
The growth of maple timber around is such as indicates good up- 
land. The ground is somewhat broken, yet not so much so as to 
render it unfit for agricultural purposes. In some of the hollows 
are small ponds, or mor^^sses, even on quite elevated situations; 
this is so common an occurrance through the trap ranges of Wis- 
consin and Michigan, that it has led to the supposition that they 
may once have been rents or craters for the exit of lava; be this 
as it may, they often have a very circular form, with no apparent 
outlet 09 inlet. 

A quarter of a mile north of the trap range is an expfosure of 
red sandstone conglomerate, a constant associate of Lake Superior 
formations, which now commence and take the place of the cystal- 
line rocks of the interior of the Chippewa land district. 

Adopting the general conclusions prevalent through the Lake 
Superior country, we might at once set down this ridge as a min- 
eral tract, since what are considered the two essential^ trap and 
conglomerate, are found together. I im, however, not disposed to 
adopt such sweeping generalizations. With respect to this ridge^ 
I content myself, for the present, by remarking that where we 
crossed it the rocks are not exposed in those bold and precipitous 
masses that are advantageous to the disclosure of mineral veins. 
My observations on it, however, were necessarily limited and su- 
perficial, the object being a rapid reconnoissance of the country, 
with a view to gain a general idea of its geology and agricultural 
4 ■ 
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capabilities, rather than a detailed examination of any particular 
spot. 

Four or five miles beypnd the conglomerate exposure the trail 
strikes Alder creek, the head waters of Bad river, where it winds 
through a strip of rich alluvial land. The stream here is a mere 
brook, with barely water enough to float a canoe. Though so small, 
it furnishes, even here, delicious speckled salmon trout. They lurk 
in the cool* pools of still water, under the shelving bank, and can 
be caught with such facility that hundreds may be taken in one day. 
The angler who undertakes to decoy them from their cool retreat, 
must be prepared to carry on, at the same time, an incessant com- 
bat with the musquetoes and gnats that swarm all through this 
country during the summer months. 

After embarking in our canoe, which had been transported be- 
tween nine and ten miles from Long lake,t we -had for several 
mile^ to contend with the overhanging branches of alders and wil- 1 
lows, which interlace across the stream, close down upon the water. 
After two hours bush whacking we reached the mouth of a stream 
coming in from the west, which our guide informed us came from 
Long lake. It is about the same size as the branch we were navi- 
gating. A few hundred yards below this, the winter trail to La Pointe 
crosses the stream. About half a mile further, we passed the mouth 
of the Mushkeg branch of Bad river on the right. The additional 
water, furnished by these two streams, was now sufficient to enable 
us to float down without much obstruction, either from shoals or 
trees. It is called five miles to the mouth of Long Cake river and 
five and a half to the Mushkeg fork. Here, as the name implies, 
the banks are low and marshy; the only kind of timber in sight 
was a species of small willow. 

\ About eight miles below we passed another branch of Bad river, 
coming in from the southeast, and three or four miles further the 
Pike branch, below which are the first trees of any considerable 
size, a few elms and bass wood; the latter increase in size and num- 
ber as one descends. A few miles further on, the banks were over- 
grown with wild roses, which scented the air for miles. This part 
of the river is a striking contrast to the wilderness of swamps above. 

About thirty miles from the place of our embarkation are the 
first rapids. No ledges of rocks could be seen,bi>t there are boul- 
ders of trap in the channel of the river. The banks begin here to 
rise to the height of from twenty to thirty feet. At a sudden bend 

• Tbe temperature was 59° Fah. on the morning of the 2J of July. 

t It is truly astonishing to observe 'what great exertions the voyageurs of the northwest 
are capable of making on certain occasions. Our canoe weighed about two hundred and 
thirty pounds; it was transported across this portage from Long lake to the head waters of 
Bad river, (a distance of nine mifes,) on the shoulders of two men. They carried it semn 
miles without stopping, and rested only once during the whole portage. When one con- 
siders the distance: the constrained position they have to walk in; the heat of the weather, 
(80° Fahrenheit;) the narrowness of the trail; the roots and swampy ground they pMW over; 
the frequent tdmouts they have to make around fallen trees, and even some times to climb 
over them; their power of endurance must be looked upon as extraordinary, and as enabling 
them to perform a feat which could only be accomplished by very robust men uncler loag 
trainmg. It is said that some of the enffag6s will carry from four hund/red to five hundiraa 
poiinds oa their backs a distance of one thousand yards. 
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of the river a few miles further, on the right bank, is a hnd slide 
of drifted materials of from twenty to thirty feet in height, which 
exposes only reddish sand with a few small boulders scattered through 
it. The river was here obstructed by several log drifts, through 
wbich we sometimes had to cut our way, and sometimes to make a 

{mortage over them. After passing these obstructions, several other 
and slides aflforded good sections of red marly clays and sands, 
which have been derived from the destruction of the argillaceous 
and arenaceous beds of the red sandstone formation of the Lake 
Superior country during the periods of oscillation and disturbance, 
when the trap, forcing for itself a passage through these strata. 
rent them asunder, elevating some portions some hundreds of feet 
above their original position, and tilting others at high angles. 
These movements of the surface, and consequent change in the level 
of the waters of th6se regions, must necessarily have produced 
powerful currents, which, sweeping to and fro, denuded the ex- 
posed edges of strata and scattered the sediment derived therefrom 
far and wide. 

The same kind of deposites prevail to the Slave Rapid of Bad 
river from the water level to the subsoil. Some of the beds effer- 
vesce with acids, indicating a per centage of carbonate of lime.* 
Where thejse calcareous beds form the sub-stratum, the soil resting 
thereon is usually both rich and durable. The hills on Bad river, 
composed of these drifted red clays and sands, vary from twenty 
to a hundred atid twenty feet. They support a dense growth of 
birch, balsam fir, hemlock, and basswood. Below* the Slave Ra- 
pids beds belonging to the original red sandstone formation appear 
in place above water level and extend for three or four miles, whilst 
immense numbers of trap boulders line the banks of the river. 

^t a very swift rapid, which was supposed to be about seven 
miles above th^ lowest portage, trap appeared to be in place, pro- 
truded through the beds of red sandstone and marl, which here dip 
to the N. E. or E. N. E. and have very much the lithological cha- 
racter which the red sandstone of the Potomac river possesses. 
Part of it is a conglomerate and part an easily decomposing red 
marly rock, sometimes with mica and sometimes with argillaceous 
spotg of deeper red than the mass of the rock. Some attempt is 
said to have been made at mining near the lowest portage, but with 
what success I could not learn. The surface indications, so far as 
my cursory examination will warrant an opinion, are unfavorable 
for the discovery of valuable and productive veins of ore. 

After leaving the portage there are but few more rapids, and 
none SQ rough and swift as those we passed above. We had, how- 
ever, to make several portages afterwards around rafts of logs and 
drifted trees, which entirely blocked up the channel of the river. 

The banks below the last portage become generally lower, 
though some ten or twelve miles above the mouth of the west fork 
of Bad river, there ?.re some red marly banks of considerable 

• * Dr. Norwood analyzed a marly clay of a similar composition from tb« Baii Brule which 
gave ft litU»0Ter four per cent, of carbonate of lime. 
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height that come occasionally up to the river; but no rock is ex* 
posed. 

At the confluence of the two principal forks of Bad riv^r, i. e., 
the east and west branches, is an Indian Tillage of about a hun- 
dred souls. 

The maple land in the vicinity of the east fork is of good qual- 
ity and lies well for farming purposes. This branch of Bad river 
is clearer than the one we descended. The turbidness of the west 
fork seems to be due to Pike branch, the only muddy tributary 
which was observed. 

It is four miles from the confluence of the east and west branches 
of Bad river to Lake Superior. On either*side the '>and is low and 
subject to be overflowed, but it afi*ords a growth of grass which sup- 
plies the inhabitants of Madeline island with their winter hay. No 
nigh land extends down to the lake shore between the mouth of 
Bad river and the east point of Shagwamegon bay, opposite Made- 
line island. 

On the afternoon of the 4th of July we reached MadalineJsland, 
and were very kindly received by Mr. William Warren, the Indian 
interpreter. Here our canoes had to be taken to pieces to clean 
them from the sand and earth which had collected between the 
bark and frame work, and otherwise undergo a thorough repair. 
Our stores had also to be replenished, as the stock with which we 
left the Mississippi was exhausted. • 

During the few days' delay incident to these preparations, I hired 
a canoe and proceeded to the boundary line between Wisconsin and 
Michigan, where Montreal river empties into Lake Superior. The 
most interesting exposures lie in Dr. Jackson's district, on the east 
side of the river. I abstain from speaking of them here, as they 
will doubtless be described in his report. 

The 4th principal meridian strikes the southeri! shore of Lake 
Superior, in Wisconsin, fourteen chains and seventeen links below 
the outlet of Montreal river. Just above this point are good sec- 
tions of the superficial marls, sands, and drift deposites, which can 
be seen resting unconformably on the tilted strata of red sandstone, 
as shown on PI. 20. These latter have a bearing of north 30*^ east, 
and are inclined at an angle of over 80° near the trap and 70® near 
the lake. 

Mr. A. Randall, during his exploration along the line of the 4th 
principal meridian, examined in detail the individual members rest- 
ing J the inclined edges of red sandstone up to the subsoil. A 
drift deposite of from four to six feet rests either immediately on 
the edges of the sandstone, or with a coarse reddish sand interve- 
ning. This drift is principally composed of small boulders of crys- 
talline rocks, and supports a remarkably fine siliceous deposite 
from twenty to sixty feet thick, so' free from any grit that it an- 
swers as a good substitute for the polishing powder used iu the 
arts under the name of tripoli. Over this lies a red marl contain- 
ing water-w^orn pieces of red sandstone and concretions of curious 
forms much more indurated than the matrix enclosing them. This 
member often appears of much greater thickness than it really i», 
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in consequence of its crumbling away and sliding down the sloping 
bank) 60 as to cover from view more or less of the inrerior beds. 

The above is the usual order of these deposites along this part 
-of .tbe^ shore of Lake Superior. In some places the marl is over- 
laid by a drift of coarser materials than the one beneathi and con- 
taining, besides c|ystalline rocks, fragments of red sandstone and 
trap. 

The tilted red sandstones extend in an uninterrupted section 
from three thousand to four thousand yards from Raymond's creek 
to the conglomerate, dipping at an angle of from 10° to 85°, and 
were estimated by Mr. A. Randall to be about ten thousand feet in 
thickness. Mr. R. assures me that along the line of section 
which he selected for measurement, there are no plications or 
folding over of the beds which could bring the same strata twice 
into view, an<i that though there is some variation in the inclina- 
tion of the strata, he was careful to make his measurements from 
point to point in such a manner as to prevent any important error 
entering into the data that would materially affect the calculation. 
Nevertheless, this is so great a thickness, compared with that of 
the corresponding formations elsewhere, that it requires verifica- 
tion by repeated measurements at other localitiei^. 

In chapter III., under the head of ''Formations of the Interior," 
the -geological features along the 4th principal meridian from the 
southern line of the Chippewa land district to the summit level 
between the Mississippi and Lake Superio**, have already been de- 
scribed. It remains, now, to follow them from Lake Superior 
south to the same point. 

According to the report of Mr. A. Randall, nothing of interest 
occurs along this line for five miles, except the exposures of tilted 
^d sandstone near the lake shore already referred to. 
^On section 6, of township 46, trap is in place for a short dis- 
tance, supporting a fine growth of maple. Boulders of trap are 
seen for the first time on the south part of the same section, and 
continue then in great numbers all along the. line. 

On section 6, township 45, where a branch of Bad river crosses 
the line, trap and siliceous slate are exposed six feet above the 
surface, bearing northeast and southwest, and dipping 85^ north- 
west. No conglomerate was observed in place, but detached 
pieces were observed among the trap boulders. 

At an elevation of two hundred feet above the general level of 
the country, on section 3 township 45, is an outburst of magnetic 
iron and trap bearing northeast and southwest. It is dark colored, 
fine grained, and exceedingly hard. At this point there is a re- 
markable magnetic disturbance, causing the poles of 'the needle to 
turn nearly at right angles to the course of the range, and to de- 
viate ifrom the true north nearly 50^. 

From the commencement of township 47 to a little south of 
township 45, there is an alternation of maple ridges with interven- 
ing swamps from an eighth of a mile to a mile wide. All of town- 
ship 44 and sections 3 and 4 of toWnship 43 are cedar, tamerack, 
•and spruce swamps. In township 44 boulders increase in number^ 
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and partake more of. a granitic character, until reaching section S 
township 44, where granite is in place, as previously stated in chap- 
ter III., in the description of tbe 4th principal meridian up to this 
point. , • • 

By the 10th of July'the preparations for the further prosecution 
of my journey were completed. Before leaving t made arrange- 
ments with Dr. Norwood to remain a sufficient length of time on 
Madeline island to^ make a series of barometrical obpervations, with 
a view to obtain data fronfi which to calculate the difference of 
level between Lake Superior and Lake Pepin on the Mississippi,, 
our starting point up the Chippewa. After completing his obser- 
vations on Madeline island, he was instructi?d to coast along the 
lake to Fond du Lac, and after instituting some observations at the 
mouth of the St. Louis river, he was to endeavor to reach the St, 
Croix by the head waters of Snake and Lake Pekegom'ag, and make 
a reconnoissance of the intervening country. 

At ten o'clock, on the ^lOth of July, I left Madeline islands for* 
the Bois Brul^, with the intention of ascending that river on m; 
way back to the Mississippi, having appointed Stillwater, at the 
head of Lake St. Croix, as the place of rendezvous for the corps* 
which were to take the field on the 1st of August, and where, also, 
the corps already engaged were to meet me and receive their in- 
structions for the further prosecution of their work. 

We started with a head wind, and with some difficulty rounded' 
Point D£tour a little after noon. Here there is a bold rock-bound 
shore. The ledges are composed of red sandstone with marly de- 
posites. Of the former there is about fifteen to twenty feet exposed 
above the water level. The lower bed is some seven to nine feet 
thick and regularly jointed; it would make a fine building mate- 
rial. The color is pleasant — not too red; it reminded me of tl^ 
rock obtained at the quarry on Bull Run, in the new red sandstone 
formation on the Potomac, in Maryland. There appears to be some 
local dislocation of the strata at this place; for, in a short dis- 
tance, nearly on the same level, are found solid ledges of sand- 
stone, marly beds, and thin layers of sandstone, yet the dip is not 
sufficient to account for this sudden change. 

Six islands are in sight after passing Point Detour, all belong- 
ing to the Apostle group, and probably all composed of the same 
formation; at least they have a very uniform appearance. As far* 
as I had an opportunity of observing, red marl banks, either argil- . 
laceous or siliceous, extend nearly to the water, surmounted by 
thick woods of birch, pine, hemlock, aspen, and cedar. Their out- 
line IS usually undulating, the most elevated point being in the 
centre. 

The rock-bound shore continues beyond Point Detour. The 
masses are in considerable confusion, partly from slides, and part- 
ly, perhaps, from disturbances, yet the strata are nearly horizontal.. 
Tbe action of the waves, together with the vicissitudes of the 
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atmosphere, have undermined, in places, the ledges of rock near 
the level of the. lake, along this part of the coast, into curious 
forms, which present the appearance of columns surmounted bj an 
architrave connected by intervening arches; under these excava- 
tions the water splashes and produces hollow reverberating sounds. 
Ob the east side of a deep bay the strata are very much shattered; 
only the more durable beds present mural faces to the lake. But 
little of the drifted marly deposites, which, for the most part, over- 
lie the ledges of rocks on Lake Superior, can be seen here. In its 
place, beneath the soil, are only angular fragments of red sand- 
stone. 

After gaining the point on the opposite side of a deep bay, into 
which the Au Sable empties, the sandstones are more schistose, 
though there are fewer marly strata in their composition. The 
weathering of the rock is even more remarkable here than at the 
locality, previously cited. Near the level of the lake, the rock 
presents the appearance of low arched vaults resting on short 
columns, resembling the crypt of a church, while, at other points, 
a slight stretch of the- imagination discloses the interior of a cathe- 
dral, with its side aisles and clear story. At one noted point, the 
semblance of a weather-worn triumphal arch projects into the lake, 
crowned with small pines. (See PI. 21.) Under it, we had ample 
space to paddle our canoe. Indeed the whole of this rock-bound 
shore, west of Au Sable, is novel and interesting, by reason of the 
variety of imitative forms which it puts on. 

The ledges of rock are from thirty to forty feet high, and are 
overgrown with hea\l()ck, birch, balsam fir, spruce, cedar, and 
maple. 

Thus far the bays on Lake Superior are sandy; the points rocky; 
tjft^ rocks being universally sandstones and marly beds; the latter 
«ometimes belonging to the original formation, and sometimes de- 
rived from their destruction. No highly inclined strata are to be 
seen^ such as occur at the outlet of Montreal river; neither have I 
seeA any appearance of trap adjacent to the lake, between Shag- 
wamigon bay and the fiois firuI6. 

The general dip of the rock seems to be towards the centre of 
the lake, it is however, for the most part, so slight that it is diffi- 
cult to decide on its direction. 

The temperature of Lake Superior, at half-past seven, a. m., on 
^he morning of the 11th of July, three miles from* the shore, a few 
inches below the surface, was 59° Fahrenheit. 

After passing Ziskawit bay we. reached Bark point, which is com- 
posed of low ledgd^of schistose, variegated and spotted sandstones, 
with subordinate beds of argillaceous and marly sandstone. At this 
place maple was more abundant in the woods than it was observed 
previously. Beyond this point are high sloping banks of red marly 
clay, like those previously mentioned as occurring on Bad river, 
and numerous other places on Lake Superior. 

At the next promontoryj about four miles west of Bark point, is 
a perpendicular section of a more sandy deposite of a similar kind, 
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exposed by a recent slide of the bank. In the upper part of this 
numerous boulders were observed, distributed through it, from the 
size of a quarter bushel, down to small pebbles. There is no rega- 
lar stratification of the mass, only irregular and rather undulating 
lines of successive deposition. The whole is tolerably hard, yet it 
can be crushed in the hand. This section is interesting, because it 
shows conclusively that this deposite has been oerived from the 
destruction of the original beds, and wa^ deposited, at least in part, 
during the drift period. The great mass of the boulde)*s on Lake 
Superior appear, however, to have a still more recent date, since 
they are more superficial. Those which line the shores of the lake 
and rivers seem to have been originally on more elevated ground, 
and to have found their way into their present position by the un- 
dermining of the banks and the transporting power of the streams. 

The west point of Cranberry bay is composed of solid ledgt'S of 
red sandstone, from four to eight feet in thickness, which split into 
large square blocks that are strewed on the shore, together frith 
some schistose red sandy piarl beds. The dip here seems to be 
slightly to the southeast from the lake. Some of the thinner layeri 
of sandstone show oblique laminations, whilst others contain, 
here as elsewhere on the lake, embedded pebbles. 

Beyond Cranberry point, for about six or seven miles, are banks 
a hundred and fifty feet high. The slope is covered with the usuaj 
red marly earth, and crowned with a small growth of birch. 

On approaching Spencer river there are again low ledges of, 
schistose sandstone. 

The bay into which Iron river enters is (Composed of low banks 
of argillaceous marl. 

Near the mouth of the Bois Brul6 are similar marl banks, which 
effervesce briskly with acids. ^ 

In order to convey some idea of the composition of tbe marfs 
and red sandstones of the Lake Superior country, as well as the 
peculiar reddish brown soils derived from their decomposition| the 
following specimens were selected and submitted, this winterj to 
an analysis,*" in my laboratory. 



• Analyses of two specimens of marl^ two of soil ^ and one of red 
sandstone^ from Lake Superior^ by Dr. J^orwood. 

Marl from Bois Brule, 

Loss by calcination ' 8.0 

Silica 41.1 

Clay 31.1 

Carbonate of lime 4.1 

Carbonate of masnesia 4.7 

Alamina and oxioe of iron 9.0 

li0«8 it. 

100. 
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irious views have been advanced bj different writers regarding 
ige of the red sandstone mar^ and conglomerates of Lake Sa- 
T. Some authors have referred them to the date of the oldest 
stones of the New York system; others believe them to be 
emporaneous with the new red sandstone of Great Britain, and 
bunier Sandstein of Oermany. 

the absence of all conclusive evidence derived from organic 
LIDS — ^the safest and surest guide in the identification if rocks — 

impossible, at present, to decide between these conflicting 
ions. Judging, however, from lithological and mineralogical 
acter, there certainly is strong presumptive evidence that they 



Marl west of Cranberry bay. 

bf oaloination , 3.5 

m& matter 92. 

lod alomina 8.2 

nate oflime, (a trace.) 

; 1.3 

100. 

Red tandiione/rom Madtline ieland, 

ible silioates 93.5 

ind alomina 3.9 

»ate of lime 1.0 

Miate of magnesia, (a trace.) 

100. 

Soil from Madtline ieland. 



ft. 



4.32 

110 matter 8.98 

ible silicates 75.20 

mate of lime .30 

>hate of lime .07 

I of iron. * 4. 55 

ioa 5.97 

and inorganic acids .61 

100. 

"r5;3':!.d«;i::::: eJIe^-o--^-^'-'""-- 

Soil from New Wood river. 

,r 2.35 

nio mattor « • 6.67 

ible silioates f. 84-45 

>Dateoflime.... 6.Q7 

mate of magnesia 0>^ 

ihate of lime 0.08 

» of iron ; ^ "67 

iaa JW 

and inorganic acids 3* ^0 



100. 
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were deposited subsequently to the carboniferous era. CompaTiDf 
tbeir composition and appearance^with that of the formations of 
the United States, hitherto described, below the coal formation, 
hardly any points of analogy can be traced. On the other hand| 
there is a strong resemblance between ihem and the formations abo^ 
the coal measures^ not only of the States^ but of some parts or 
Europe. J 

Ranging through Connecticut, New Jersey, Maryland, and Via 
ginia, there are red sandstone and marly beds that are almostl 
counterpart of some portion of the Lake Superior formations, m 
well in aspect as in composition: like them, too, they are traversel 
by ranges of intrusive trap, with accompanying veins of copper. I 

The descriptions which we have by Elte de Beaumont of part cl 
the Gres de Vosgesy coincides also in many of its features witU 
those of Lake Superior. M 

To draw up in detail a comparison between these formations anil 
those of the northwest, would, at this early stage of the surrey of 
Wisconsin, be premature. Before the completion of our labors, it 
is hoped that sufficient geological and mineralogical facts may be 
collected to enable me to accomplish this in a much more satisfac- 
tory manner than it can possibly be done at present. 

The Bois Brule, at its mouth, is only about two- thirds as widi 
as Bad river. A succession of rapids commences soon after ente 
ing it. In the course of two hours we passed seventeen to twent 
The high banks are composed of the same red earthy materials 
prevalent in the banks of the tributaries of Lake Superior. TB 
more sandy portions have some small boulders and pebbles dls 
persed through them. 

The growth is chiefly birch, hemlockj spruce, cedar and r^pl 
and near the streams some pinej none of It, however, of lar^dij 
meter. 

As is the cnse with the rest of the streams flowing into L 
Superior, numerous trap boulders line its shores and fill the bei 
of the river* 

At the first portage, which is sev^n or eight miles from 
mouth, beds of red sandstone cross the river in low ledges, the; 
outcropping edges pointing down stream. 

Five or six miles above this portage, about fourteen miles froi 
the mouth, a land slide has exposed red earlh to the depth of tweot] 
to twenty-five feet; some erratic blocks seem to be disseminatei 
through it, but the sections are not so satisfactory here as thoi 
observed on the lake near Bark Point. 

Within a mile we passed two more porftges, where red san 
stones again form the bed of the river. Near the head of the ihii 
portage^ there is a perpendicular fall of two feet over a ledge 
red sandstone, • 

In the distance which we ascended Brule the first day, so! 
eighteen miles, we passed about ninety-six rapids. Our guide 
timated that there were three hundred and fifty in the distance 
about thirty-five miles. As there are a great many short rapid 
with very little still water between them, it is difficult to tml 
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^■y^orrect estimate of their number; indeed they may be regarded 
^m aimost continuous. 

^■About nineteen or twenty mil^s from the mouth is the fourth 
^B-tage, which, like the others, is short, one-fourth to one-third of 
^Lile, the rapids are formed here also of ledges of red sandstone. 
^KA.t the fifth portage, around a long rapid four miles further up, 
H about twenty-five miles by the course of the riyer, dark green 
^Bp is in place a few feet above the river bed, and also on a ridge 
^Khty feet high, bearing E. N. E. and W, S. W, It has veins of 
^Hc. spar and pyrites disseminated through it. It is closer grained 
^m the ridge than low down, and has dark partic]es disseminated 
^p-ough it like petrosilex. The growth on this trap ridge is chiefly, 
^Isam fir and cedar; such growths, as I believe, predominate on 

te Keweenaw Point range; below this trap range, birch seems to 
I the most abundant growth; aspen poplar is more prevalent 
wre it. 

From four to five miles above this is the head of the lower rapids 
of the Brule, where the trail leading to Fond du Lac crosses this 
stream. The distance to this place by the river is estimated at 
thirty-three to thirty-five miles, though, in a direct line, it is proba- 
bly not more than from thirteen to fifteen miles to Lake Superior* 
The trap range below is, therefore, from ten to eleven miles south 
of the lake. 

Elm trees now make their appearance on the bank, for the first 
time, along with aspen, balsam spruce, t^merack, and pine. 

The country, which up to the head of these rapids is clothed on 

cither side by a wilderness of forest and thickets, now opens up 

)d the scenery becomes less wild and more rural, like that of the 

Hppewa above the mouth of the Manidowish, No streams were 

bserTed, thus far, entering the Brule. Red sandy and marly 

knks present themselves occasionally on the river, such as were 

pticed on the east fork of Bad river, about a corresponding dis- 

ice from the lake. The soil has a reddish brown tinge, derived 

bm admixture of these earths* Along the shores are some fine 

aups of elms, and the largest tamerack trees yet noticed. Sixteen 

kms of elm were counted, all proceeding from one general root. 

The undergrowth which overhangs the river is chiefly alder. This is 

7 far the most picturesque and habitable portion of Brule. The 

^ loil must be good, judging both from the growth of timber and 

ihe source whence it has been derived. Some of the bottoms along 

^ he river are overflowed in the highest stage of water; these would^ 

lowever, make good meadow lands. 

About seventeen or ej^teen miles above the head of the lower 

'^ rtpids commence a series of '^upper rapids." Here another trap 

Ji ftnge crosses the Brul6; its height near the river is about thirty 

* eet. Its direction is nearly the same as that of the last range, 

ibout E. N. E. and W. S. W. The growth on these heights is 

r Imost exclusively young pines. In the rapids are trap boulders of 

^k- sizes, from a pound to several tons. Tne composition of the 

^Bp here is rather peculiar; it is more crystalline than usual^ 
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Labrador felspar enters largely into the composition of somepoh 
tions of it. It has also iron disseminated through it. 

At ihcse rapids are several rfdges where trap was obsetfed ii 
place, having the same bearings as that previously described. i^ 

The whole extent of the upper rapids of the Brul6 must bcKTeiX 
or eight miles by the river; they are not so continuous as thoieL.- 
below, having in some places nearly a mile of still water iBtcm^ 
vening. At their head are open woods of pine and aspen poph| ^^^ 
and on the southwest large tameracks. 

Tae river now expands itself into double or triple its foril 
width, with very little current. It is bounded by low ridges, wil 
^ growth of stuall pine and aspen poplar. The soil here is of ll ^ 
inferior quality; light, sandy, and gravelly. A small tribatti^^ 
comes in here' from the southwtst which our guide called Blicix^ 
river. ^ Ip 

A-^out Puckwee or Flag lake the drift is quite superficial, withih. 
thin mouM scattered sparlnsrU" through it. The ridges areeJevated u 
only from six to twelve ftrct above the level of the lake. 

After passing a narrow channel of swift water for about aqitrter 
of a mile, we entered a lirger Idke of the saaie name, the shoieior 
which are lined wi:n a dtrnse growth of cedars. 

Tne first Flag l.ke may be a half to itree quarters of a mile 
locg; the Second one mile. Tr.e sho.-es are lined with bouldeik 
chitiiy of trap, and some are seen projecting aoove the watenrf 
the lake, even in i:s mic.die. The whole country has a Tery Bin|p!\ 
lar aspect, with lakes of st.il water, connected by short and8init!j| 
rap. is. that meander through a dense growth of cedar and ta■^ 
rack. Such lakes are Ttr\ frequent near the summit levels of Ufc 
trap rarges south of Lake Scpenor. 

Tlcu^l rock is cot seen in P-ace, there is reason to belicTe thtt 
tbe rap;cs between these lakes are caused by intrusive trap rangei| 
thoui:!: they may no reaci the surface. To ja.ige from the direc- \, 
t;r:: of the e'.evlied grounds au;icrnt to theBru.e, and the straight ^ 
out'.-.ae o: the rugrs, it seecis pr.bable that trap constitutes the ^ 
nucleus o: luary ci teem. Tee vast drift cieposites render it difi- 1 
CU.5 to ascertain the nature of the reck fcrmaticn on which they. ^ 
rcs't. 

Av.cr ravigating four lakes, with intervening rapids, (the laltcrlj 
from two burored \arcs to ha.f a aiile long." tit Brale meandetH 
through a series of cedar 5\VA:iiPs, separating ir.tc several channell|(' 
the ut*in one bVmg s:x:y or sev^rry xarcs wiie. i 

Ti;rx^;:oh ihc cea.us w:::.r. g ow ::i tie s-rrouiding swanpSy 
rid»;o* cAu W seen bv^uiui rg tee :r.a-sr.3jf:r?u,-v:s. Toese riigtt^ 
xwt tuMu t>^o to thrte Uur.o'rec feet hig.'ier tin the bed of thfr 
UruJo, beA^iui: urArU ncrtheas: an.i soutiwest. Tne distance to 
ihijt pLtce trottx the upper r^pu's iuav :re, by the river, sixteea 
miles; and in a oirec: »nie, a;^^,;: eioit'c* tei/ Tte current of the 
BiuJo iji !iluj;^i>h» and the botsciv. iv/u»i.-\, 5s :: w.sds through these 
tamciAck K^Aiu|>«, tie*.?) pAia Icl >m:i :.-e r;cges. Water lilies, 
wild lue, rt4i|i«% Awd v^u.er A*;;utic r irt$, gf'w luxuriantly on 
cither !tuU» ol lUe ih*iuiel» anu ::out are Abuucas:. 
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Tiie riyer now very soon contraqts its dimensions to a mere 
reeki just wide enough to float a canoe between the bushes that 
rierfaang its banks. The channel is often so obstructed with 
iulders, that it is with difficulty it can be navigated, even with 
gbt draft, birch bark canoes. Where we left it to make the 
3Ttage to the head of the St. Croix, it is a mere spring branch;. 
le water cool and clear, though the bottom is covered with a dark 
'oddy sediment. 

The portage, from the Bois Brul6 to the head waters of the St. 
ToiX; is only two miles. The trail leads over a ridge of drift, the 
immit level of which is one hundred and twenty feet above the 
:.vel of the upper Lake St. Croix. These heights command an 
ktensive prospect of the surrounding country, clothed with ever- 
reens. The landscape resembles, in its general features, the high 
round of Keweenaw Pdint. About a quarter to half a mile east 
f the trail, and but little lower than the summit level, is a small 
ike • 

The head waters of St. Croix river proceed from a lake about 
ix miles long, and a half to three-quarters of a mile wide. The 
tiore at the northern extremity is low, but on the east and west 
; is bounded by ridges twenty to thirty feet high, on which the 
rowth is chiefly birch. Boulder? of trap, granite, and hornblendic 
3cks line the margin of the lake. The channel, from the lake 
ato the. River St. Croix, runs for three or four miles like a canal 
letween fields of wild rice, interspersed with bulrushes and water 
ilies. The temperature of the head waters of the BruM is from 
mrelve to fourteen degrees cooler than that of the St. Croix. This 
iflFwence of temperature was found generally to Ijold good be- 
weeti the streams flowing into Lak^ Superior and the tributaries of 
he Mississippi. 

Tamerack {Larix Americana) and cedar are the prevalent 
growths on the head waters of the St. Croix. Of the former, there 
ire two species, or at least varieties; one which frequents the wet 
iwampy ground; and the other, the low ridges. The leaves of the 
ormer are of a greyish green color, and have the appearance of 
nbss, at a distance, and the tree has a rugged look. The latter has 
i dark green color, runs up into a pointed summit, and its whole 
outline is much more formal. I am not certain whether this is the 
larix microcarpa of Lambert. 

After descending about four miles, we found 'the channel very 
much obstructed by boulders, though the current was sluggish. 
Seven or eight miles below upper Lake St. Croix, on the east side 
of the river, the trail which leads from Lake Superior strikes it. 
This is about two or three miles above the mouth of Schawaskosibi, 
or Green river, a tributary which comes in from the southeast. 
Soon after passing this strt-am, the velocity of the current increases 
a little, and the siream widens. 

On the southeast is a ridge similar to the o.^e crossed on the 
portage from the Brule to the St. Croix, supporting a growth of 
the same kind of pine. This kind of timber, however, is soon 
replaced by tamerack. From the appearance of these ridges, ihey 
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would probably afford good ground for a road up the valley of thi 
St. Croix. '^ 

About twenty-three or twenty-four miles below the lake, at the 
head of the St. Croix, the river expands into a small lake, 0{, J 
rather, two lakes, connected by a bend of the river. At thefootl 
of the lower of these the first red sandstone which was obsenedj 
in place reaches the surface. Here the rapids commence flowiH^_ 
over its horizontal leJges, which are much broken and split iili" 
pieces. The rapids are short, with slack water between. Twov 
these are very sudden, swift, and difficult to navigate. Tii|J 
boulders, some of which are large, fill the channel, and do not af| 
pear to be far out of place. Tbe width of tbe St. Croix, at thenK; 
rapids, is about the same as that of the upper part of the Chip-i '^ 
pewa, near the mouth of Court Oreille river. j 

The red sandstone of this part of the St. Croix has nnmerou ' 
smooth and almost polished spots disseminated through it^ more W 
argillaceous than the bojy of the rock; some of these hare mach ^^ 
the appearance of impressions of organic bodies, but they are so 
indistinct that no definite structure could be observed with a com- 
mon magnifier. 

From thirteen to fifteen miles from the head of the rapids, a dip 
was observed of the strata of red sandstone, in an east soutfaeut 
direction, at an angle of about 13^. It was only on the river thit 
the sandstone could be discovered in place. Nothing but sandy f 

f ravel and drift could be found exposed on any of the ridges whiek j 
had an opportunity of examining, e\en to the height of one hu- j' 
dred or one hundred and twenty feet. V 

All the rapids above the mouth of the Namekagon seemed to be r 
formed by ledges of the same red sandstone, varying from its usaal | 
appearance to that of a schistose argillaceous rock. < 

After passing the Namekagon a mile or two there are no more 
rapids of any consequence, until after passing Yellow river. 

The ridge over which the portage leads from the St. Croix to 
Yellow lake I found to be from eighty to a hundred feet high. Its 
direction is E. N. E. and W. S. W., which, indeed, is the course of 
most of the ridges on the St. Croix, they being parallel with the , 
trap ranges of the upper part of the Brule. No trap can be seea 
here in place, nor, indeed, thus far on our descent down the St. 
Croix, probably on account of the thickness and extensive range of 
the drift deposites. The size and number of the trap boulders on 
the rapids, and lining the shores, induce the belief that they are 
not far removed from the range of intrusive rocks from which they 
have been derived, and which probably constitute the nucleus of 
many of the ridges of the upper St. Croix. 



63 [57] 

There are manj fine .uniojs in the St. Croix; most of the species 
seem to be the same as those found in the streams of the western 
States, though they have a slightly modified outline of form. 
Among them I noticed U. undulatus^ siliquoides, crassus^ cuneatus 
mytiloidesj gibbosusy alatus. These kind of fresh water molusca 
seem to be more abundant on the St. Croix than on the Chippewa, 
Bad river, or the Brule. A few were observed even as high up as 
the outlet of upper lake St. Croix. 

This part of the St. Croix is about the size of the Chippewa be- 
lo'w the falls, It flows smoothly along without rapids or ripples. 
The bottom is sandy, and there are much fewer boulders along the 
shore. 

The adjacent ridges seem composed chiefly of sand and drift, and 
are clothed with pine openings. Four or five miles above the 
mouth of Kettle river is a beautiful stretch of bottom land, with 
picturesque groves of while oak and aspen, above the reach of high 
water. The soil, however, is light and sandy. 

Just below this, a few boulders appear again in the bed of the 
streaim, and rapids, with a slight fall, set in three and a half miles 
above the mouth of Kettle river. At the head of these is the first 
range of trap. which I noticed, unequivocally in place. It is of a 
cuboidal, or almost columnar structure; some of it is quite dark 
colored, almost black, with ferruginous stains; other portions dark 
green and .brown. A few hundred yards below this exposure, on 
the south side of the St. Croix, red sandstone is in place in a very 
shattered condition, resting on a conglomerate, which is slightly 
calcareous, its aspect having much the appearance of the Potoinac 
marble, biit the fragments of which it is composed are siliceous, 
with only a small proportion of calcareous cement. At a bend just 
below is a protrusion of trap, crossing the river obliquely, with a 
bearing nearly E. N. E. and W. S. W. The upheaval of the trap 
has caused rapids here in the river, and has shattered the superin- 
cumbent beds, which are in a very broken condition. Below the 
)bend on the same rapids, trap is in place, and can be traced to the 
height of fifteen to twenty feet above the river bed in the adjoining 
bank. The igneous outburst on this part of the St. Croix has not 
been sufficient to produce hills of any great elevation, twenty or 
thirty feet being the general height of the ridges here. Part of 
the rock of this range has an amygdaloidal structure. 

Thi9 is doubtless the same trap range which Mr. J. Evans's party 
found crossing Kettle river, a few miles above its confluence with 
the St. Croix, and where some rich copper boulders have been 
found. * 

Three and a half miles below Kettle river. Snake river disem- 
bogues on the west side; and one and a half to two miles further, 
horizontal strata of white and light yellow sandstones appear fifteen 
feet above the river, on the east side of the St. Croix, covered with 
twenty to twenty-five feet of drift. No organic remains were dis- 
covered in these sandstones by which to determine their age; but 
the lithological character is iike that of the sandstones belonging 
to F. 1, and does not resemble that of the red sandstone three miles 
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above Kettle river. The most southern limit of the red sandstones 
of the Lake Superior country must be somewhere in the vicinity 
of Snake or Kettle rivers. This formation extends, therefore, 
much further down the valley of the ^t. Croix than down that of 
the other tributaries of the Missiseippi. Its southern boundary, in 
a direct line, cannot be here over sixty miles from the Mississippi 
river. 

Similar sandstones to those mentioned above, as occurring two 
miles below Snake river, are exposed at intervals for the distance I 
of several miles below, on the banks of the^t. Croix. About eight ^ 
miles below this first exposure, there is an outcrop on both shores; 
on the east side they are weathered into low arches. Some fioe 
springs issue from the bank a few miles further; these are the first 
cool springs of water that we have noticed in our descent of the 
St. Croix. 

Below this no rock exposures were observed immediately on the 
river, only trap boulders occasionally lining the shores. 

On both sides of the river above Rising Sun are some fine sites 
for farms; the ground is level, the soil light, but rather siliceous. 

Eight or ten miles below Rising Sun the pines are replaced by 
a growth of hard wood. 

The best pines for lumber are procured on Snake and Kettle rivers 
and other tributaries of the St. Croix. Those on the main stream 
are, for the most part, small. 

Sixteen miles below Snake river rapids commence again, and tnp 
boulders become more numerous — some of them of large size. These 
rapids mark the place of the last range of intrusive rocks, viz: those 
which form the rapids, falls, and dalles of the St. Croix, about 
thirty miles above its confluence with the Mississippi. It consists 
of several subordinate ranges belonging to the same general out- 
burst, which vary from a hundred and fifty to three hundred and 
sixty feet in elevation — one which crosses the river at the falls, two 
or three above the falls, and three or four below. Half a mile be- 
low the falls one of these ranges rises into perpendicular walls on 
both sides of the river, and constitutes the dalles of that stream. 
Between these the St. Croix rushes, at first, with great velocity^ 
forming a succession of whirlpools, until it makes a sudden 
bend — ttien glides along placidly, reflecting in its deep waters 
the dark image of the columnar masses as they rise towering above 
each other to the height of a hundred to a hundred and seventy 
feet. PI. 22 will convey an idea of the appearance of this range 
of trap below the dalles of the St. Croix. It is one of the finest 
expositions of that kind of rock which I witnessed in the* Chippewa 
land district. 

On the west side of the St. Croix, at the dalles, forty or fifty feet 
above the present level of the river, are large pot-holes^ some of 
which are twenty to twenty-five feet in diameter, and fifteen to 
twenty feet deep. These seem to hate been worn into the solid 
rock by sand, gravel, and loose rocks, kept in motion by circular 
currents of water, similar to those now observed in the river at the 
head of the Dalles. They aflFord evidence, either of successive up- 
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h^aTBls of the trap, or of the waters of the St. Croix having flowed 
formerly at a higher level. 

Immediately at the Falls of St. Croix the trap rock has nearly a 
homogeneous character; but on the high ridges on the west side of 
the river it is porphyritic, more so than any of the trappean ranges 
which came under my observation in Wisconsin. On Partridge 
Ridge, one mile west of the falls, I observed a variety, the base of 
which is of a rich dark green, with embedded light pink lenticular 
crystals of feldspar, and disseminated spots of epidote. This por- 
phyritic trap diners but little from the Norway porphyry, found on 
the west side of the Christiana Fiord, near Sogstadt. 

I caused a specimen of the St. Croix porphyry to be polished. 
It cuts easily, audits colors show beautifully; but in consequence of 
the epidote being softer than the basis of the rock, it receives an 
unequal polish, which diminishes its value for ornamental purposes. 

Including the intervals between these trap ranges, they occupy a 
belt of country from fifteen to twenty miles in width. They differ 
frona the trap ranges of Lake Superior in the being associated with 
stratified rocks, that differ lithologically from the red sandstones 
and marls of Lake Superior, and which belong to a system of, pro- 
bably, far greater antiquity. The outburst at the Falls of St. Croix 
has forced its way through highly fossiliferous strata, breaking up 
the beds immediately overlying it — entangling and partially indu- 
rating the fragments, without, however, tilting or metamorphosing 
the adjacent beds in any perceptible degree. The fossils even of 
the beds almost in contact with the trap dykes are in a perfect 
state of preservation,* and the strata themselves have no dip per- 
ceptible to the unassisted eye in the hill side where they are 
exposed. 

The fossils of the beds in question are lingulas and orbiculas^ 
which~belong to some of the lowest members of the protozoic strata 
of the upper Mississippi, inferior even to a sandstone that is proba- 
bly the equivalent of the lingula beds of the Potsdam sandstone of 
New York, and as low, if not lower, than the sandstones below 
KFountain island, near the bed of the Mississippi, which, as I have 
already remarked, are charged with shells analogous in form to 
iAolus oppo/ini*, figured by M. Ed. de Verneuil in his Palaeontology 
of Russia, and described as characterizing the inferior sandstones 
of the protozoic strata of that country. Section No. 4, showing 
the succession of the rocks as they occur from the mouth of the St. 
Ctoix, terminates with the above trap ranges on the north, and ex- 
hibits their position in connexion with the adjacent fossiliferous 
strata above described. 

This portion of the St. Croix has no bottom land of any extent, 
but the upland soil, over the trap is of good quality and produces 
y«ry fine crops of oats. An analysis of a soil taken from the ele- 
vated table lands east of the falls, gave 81.44 per cent, insoluble 



* In 80me..th6 naore is entire. Remains of the same kind of shells can also be detected 
in firaffments enclosed in the trap, and so much altered as to be distinguished with difficulty 
from tne sarronnding greenstone. 
5 
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silicate's; 7.23 per cent, saline matter, soluble in chlorohydricacid; 
1 40 per cent, calcarious matter.* 

The table IadiI is much more level than coold be expected in a 
country based upon eruptive volcanic dykes that have attained a 
kcightof from two hundred to three hundred and fifty feet above 
the'watcr courses. But liltie of it is so roliing as to be materially 
injured by washing Tnere are limited spots of upland marked by 
a growth of aspen poplars, where the soil is of inferior quality; 
bui the larccr proportion of the upland may be considered goad 
second rate land, acd some £rst rate. Even the sandy soil of the 
s^:rrcuTivi:r,i: couatry produces belter than its appearance at firat 
i::d:cates. by reason of saline intermixture. 

Pieces of native copper have repea:ei:y beea obtained in the 
vjciaiiy of th:$ trap raa^e. Durs::^ the excavatiD-s and blaatingt 
T>r the* in:prcvcm<r:$ at the la'Is, Mr. Bir-cw informed me, seve- 
ral frac^eests were fc::aJ. soae of wh^ch he supposed to be black 
oxiiJe/ Oa the S;h of last A-gi:s:, after a heavy rain- five pieces 
of ssative correr were rijke.t'ur la lS4l. Mr. Cr?sbv found a 
iaa«s« witkir: a c::Ie of tne :a):s« wei^ki&i: rise poiads : and aboat 
lie sjiKe tta* S, McKase :r:isi ar::rcr r:e:e weifhiEg scvea 
roxx>?s. At varices otier tises zsiierris saa ler pieces have been 
S;5»c^v>e?>r>i ox tie surface ti the 3.e:|:k"r:rh: :i. 

Jxst aVove lie jr:'\ ox tie east s:ce. :* a crev.:* eifkteen inches 
w;ie* tie et-:iy matter j: wilci is :x:c:stijc*i w.ii rcrper. Se- 
Ie%rt xf • *s xear.y as I ro::^i. ax iTeri^e saap'e cftais copper 
c-ar:>* ?y iftarxiTC fraraexrs fr:a a Tar.<:y ::' sj'er^axeBS taken 
:>**« tie c-e^.re, axi zcxix^axi i^iiiixx tien :i:i3ia:«!y together,' 
I sxi>fc:<i :t t*** i.x axa^ys.s :r tie iT3t:i way, art zz^z.d it to 
crT^a I a .it? r«;T r^xt r* 3Li:a"-r rrrr-i? - 
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A sample of copper, said to have been obtained from the same 
yein, was carryed to Boston and assayed. It yielded 19.72 per 
cent, of pure copper, according to the report of Mr. Hayes. The 
specimen examined by that gentleman must have been much richer 
than any which I obtained; even the purest samples would not pro- 
duce anything near nineteen per cent. 

As the lineal survey of this region was not commenced when 
our operations in the neld terminated, nothing could be done in the 
way of minute examination, with reference to sections and quarter 
sections. Until this shall be accomplished, of course no accurate 
locations can be. made, nor can an opinion be advanced as to the 
Talue of the country as a mineral region. 
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CHAPTER V. 

DRIFT OF THE IVTERIOR OF WI8CON8IH. 

Id the two preceding chapters I hare had frequent occasion to 
mention tke position and composition of the drift deposite of the 
interior of the. Chioj^ewa land district. At present only a few 
geaeral remarks on this subject remain to be made. j -^ r 

The sand which constitutes the most bulky part of the drift of 
the interior of Wisconsin north of the 43d degree of latitude, has 
eridently been derived from the denudation of beds pertaining to 
F. 1. Most of the ground elevated aboxe the swamps and the 
orerdow of ihe rivers, south of the great water- shed, is composed 
of this material. Where it rests on the igneous rocks it supports 
the pine forests that constitute one of the principal sources of 
wealth in the northwest. The trees seem, howerer- not to attain 
any great siie, except where the siliceous earth is enriched and 
improved by an admixture of siline matter from some other forma- 
tion. The scarce whence these fertilizicg elements are dcrired is 
^.suaikT* :t not alwa]|s« the subordiaate hypcgene rocks. 

Blocks cf these rocks, of sixes viryisg irom a few inches to six 
cr e-ght fee: la iiaareter, fcr^i the cext^mcst cecspicnciis material 
of the drit>« (?f:es $? taiekly strewn taat they either tovch, or are 
Rct sep^nte%i acre thj- a fcot or two frc si each other. Among 
fiesie* trapp^iat rocks ire miich the Ecst >::Biaios. The position 
:a witick tirey ire rrw aio*t fre-qtieatly oiserv^ i is ia the bottoma 
sjii l-ji:ag tie <i:r^so: rivers, Iiics, rri-i*. iz : § wiraps- Many 
r: :lem iiv^ z.,- i;.i.b: rc'^ii :re:r w^y lit': ti^.r present position 
rrrai airre elev^x ii >itai::o5S* by :ie ^ni^rsii^iar Lzi cransport- 
ii^ p-rwer ^t witer, iii reriip? :^e: yet tiey ir i:t bear marka 
c: ii^tif iif^i re3t:v>j.£ ist £m: iistiitci* frcn tie parent massj 
*;.ice tie frevit "^riy j: tiea is >:caiaectr r-*!"* :: ^cxjazry adjoin- 
Ji^ :\? -ap:is* wiere tnp rvrck :s <.tier frxxi 'ji pl>&ce. or vkere 
taere :s r^=j.**a t* i^I::*T« ^ixt .t :s oaly i:ir*2. 3y i superficial 
oj^T<ctJ4C at tie ie:x:ie«i ::,^':ksiiL ^xestioa. 

Ti^y '^ri:,xii:e^ it tie lijie ^: the wi^Aral rf :i« >fzp. To 
iectsi^ Ttpca tii T^ri/^i *: e'e^jtiji r«x-re* jxrr^s extexsi^e olt- 
«cvau/a ti-aa ijii^ yet >t«x 3txfTi: int tiere ur^s :i::$ xIr>Eaiy as- 
c^7:x;i<«£ wi:^i r^xie^ :*: ^rrVarl* tiit i lirp; ir^i ::f :i« north- 
w^:^^ tirr.Tjr* iis >?-ii ~j:ij«»-i rxriii t^-t 3i.'«i*ri >iri>rs: eren 
$tTx^ t^^ 7r>i:«5t fjixjjk iTasfc>.:*c :^ r.t^r* txi lues. Bdow 
Fi'iiiLr^. <*a tijr w«:^t VoLii ,-: ti^ >t :$?$.>;$. 7 t* I ixt^ «'?;«« ;Ted, 
^xv^c Ji ^NM-^i^f-V^^e trjtc*. 3tx'tuxi<* j'C xj.^iT i^»^i« i 'nrieiy af 
^tJifT r^r^jd: w;tt^^' at^^^iSi,-** ^: ti^ $a.it:f sc^**':.:?? is rirsi* x-iw inkab- 

,•: ;y<r i^it*: : ^^^SwX^^^^ ^i I iit .7.:i*'iti'i txit ta* ^oxm ^p«Rte 
^^t W t.^^Tfci ;t\t^r:rv-Ti, ,t <cxti 7 i*ri^ x* it4.^ii*i iiflL-ir^ri feet, 
^»• «x*c^. 4i>N^x^ 5:^i^ Vi:;?' »4Lri I: ;$ ^"^^ ixivT rr tiiim« wfco 



lisre travelled muth in the Bwampy and undine .regions of the 
Mississippi yalley, that there is a gradual drainage of its waters 
taking place, even at this time; so that land which was formerly 
covered with water is now completely dry; and shell marls found 
^through portions of the prairie country show that many of these 
plains are but drained lakes, or expansions of the great water 
eourses. 

Finally, the fine siliceous and loamy marls, widely distributed in 
the Talley of the-Mississippi, at an eleyation of a hundred to two 
Inndred feet above the present rivers, containing cyelosiotnaj physa^ 
h^tcinea^ helices y helicina^ and plaiiorhis^ with occa^idnally unto, 
jpal^aHna^ and melanea^ and considered to be of the age of Loess, 
of the Rhine, in Germany, afford evidence either of a modern rise 
of the lands of the interior of the United States, or, a subsidence 
of the waters by an excavation of the- fine fresh water mud depo.- 
«ile, which may have choked up the valleys. 

Dtift vf the prairies. — On the west side of the Mississippi, in the 
. vlist prairie region of Iowa, the attention of the geologist is fre- 
quently arrested by erratic blocks of enormous dimensions, Scat- 
tered here and there, and half sunk in the ground. Unlike the 
boulders we have jusi been considering, they are far from their ori- 
^nal situation. 

As they rise amid the ocean of grass, they may be seen for tniles; 
Vtiiy in the absence of more conspicuous objects, they form the 
principal landmarks of the traveller. The larger of them might, 
in inhabited country, very well be mistaken for cabins in the dis- 
ttoce. The one represented on PI. 23 was measured, and fouiid 
to be fifty feet in circumference, and twelve feet high. It is prob- 
able that at least one-half the rock is sommonly buried beneath 
the ground. Hence may be gathered some idea of their huge di- 
tensions. 

These boulders anpear to be most abundant along the route which 
I travelled between the head waters of the Wapsipinicon and Red 
Cedar, and some ten to fifteen miles beyond the latter, along a belt 
which may be twenty to thirty miles in breadth. 

Among the smaller of these erratic blocks there i's considerable 
variety; it is, however, somewhat remarkable, that almost every 
large boulder which I examined in this region is a peculiar variety 
■of porphyritic granite, in which the feldspar is of a flesh color, 
and often in large, regular crystals. Of the granite which I found 
in pfece, in the interior of the Chippewa land district, alOhg my 
totite to Lake Superior, that which was found in place at the first 
rapids of the Court Oreille river comes nearest to the composition 
and appearance of these prairie boulders. This, however, cin 
hardly be the source whence they have drifted; for the direction 
of th« belt of erratics does not appear to be transverse to the 
streams; that is, from northeast to southwest, but rather parallel 
with them from northwest to southeast. 

' The only explanation that is at all satisfactory in accounting for 
the transporting power whicfi has brought these detached masses oi 
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granite rocks into their present position, is floating ice — ice drifted 
by currents setting in from the north, before the land emerged from 
the ocean, in the same manner as, at the present time, thousiads 
of tons of rock are precipitated on the bed of the Atlantic ocean 
from icebergs, which annually work their way from the north, aad 
melt in southern latitudes. No mere currents appear at all ade- 
quate to C( nvey such heavy blocks across valleys, and over hilli, 
to a distance of hundreds of miles from the parent rock. Their 
isolated position in the prairie also indicates that they were drop^ 
ped into their present situation, rather than rolled into it. Undei; 
the latter supposition, even if it were possible, they would prob- 
ably be closer together, and more regularly assorted, as to sixe. 

REMARKS IN CONCLUSION. 

In my preliminary report to the department, I stated that so far 
as the reconnoissance had then been carried, no indications of coal 
had been observed in the Chippewa land district; nor yet in th< 
part of Iowa examined up to that time.' Subsequent observations, 
made after that report was written, have not disclosed the existence 
of any carboniferous rocks.- 

The reconnoissance of the assistanfgeologist along the Michigaa 
Vmv, and the head waters of the Wisconsin river, shows that the 
formations there are but an extension of the same igneous ranges 
which traverse the interior of thcChippewa land district/ covered, 
over a great part of their area, with the usual drift deposits. 

The only region, therefore, which holds out any prospect of a sup- 

y of mineral fuel to the Upper Mississippi, is the country watered 
y the Houthern tributaries of the St. Peter's river,. to wit: that 
bordering on the Blue Eig-th and Maukato rivers, where, I am in- 
formed, Mr. Nicollet was lead to believe that coal might be found. 
Tho ooal and iron formation of the Des Moines may perhaps ex- 
tend ill that direction. Or, it is possible, that a separate basin of 
carbonirerous rocks may succeed to the Silurian and Devonian lims- 
ptonos which we have found east and southeast of that tract of 
country. 

The Kttttislics of the lumber trade collected by Mr. A. Randall 
will convey an idea of the present income from the pineries of Wis- 
connin territory. 

The lumber is chiefly manufactured on the Wisconsin, Black, 
Chippewa, and the Si. Croix rivers, and their tributaries. 

On the Wisconsin river are twenty-four mills, running forty-fiTe 
sawH, and Nawing about nineteen and a half millions of luiaber, 
worth, at the milU, about six dollars a thousand; and three milliosf 
of uhlnnles, worth two dollars a thousand. The total value of tkf 
lumhi»r on the Wisconsin is, therefore — 

!?^^m^^H>t> fret, at |r> per M feet $117,000 

:i,tH)0,(KH> shingles, at ♦« per M feet 6,000 

i)\\ Hlaik river and its tributaries there are thirteen mills, rua- 
nlng sixteen sawa, and turning out six millions three hundred nd 
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fifty thousand feet of lumber annually; one and a half million of 
•llingles, and forty- five thousand feet of square timber, say — 

6,000,000 feet, at $6 per M 136,000 

6,600,000 shingles at $2 per M 3,000 

•*6,000 feet square timber at $25 1 , 125 

On the Chippewa and its tributaries there are five mills and seven 
saws, which manufacture five millions three hundred and fifty 
thousand feet of lumber; three millions one hundred thousand laths; 
one million three hundred thousand shingles, and fifty thousand 
feet of square timber; there are also sent to market about two 
'thousand logs, say — 

5,350,000 feet of board and plank at $8 per M. $42,800 

3,100,000 lathing at $2 per M 6,200 

1,300,000 shingles at $2 per M 2,400 

50,000 feet of square lumber at $30 per M 1,500 

2,000 logs at $2 each -4,000 

On the St. Croix and its tributaries five mills and twelve saws 
are in operation, which cut, during the last season, seven million 
seven hundred thousand feet of boards and plank; six million laths; 
one hundred thousand shingles, besides fifteen thousand logs taken 
to market without sawing;* say 

. 7,700,000 feet, at $8 per M ..• $61,600 

6,000,000 laths, at $2 per M 12,000 

100,000 shingles, at $2 per M 200 

. 15,000 logs, at $2 each, 30,000 

By the tiine this reaches the St. Louis market its value is nearly 
doubled, so that the actual income to the inhabitants is upwards of 
half a million of dollars. 

According to the calculation made in the pine regions of New 
York and the New England States, of the quantity of lumber which 
one acre of ground will produce, J^ve thousand acres of land must 
annually be denuded of its timber to produce the lumber sent into 
the market from the Chippewa land- district. A portion of this 
land, when deprived of its timber, is almost worthless. 

The Chippewa land district is the country which must ultimately 
supply, with pine lumber, the whole Mississippi country below the 
Wisconsin river, and north of the mouth of the Ohio, for, south 
of the Wisconsin, there are no pine lands of any extent. The fu- 
ture importance and value of the trade can well be appreciated by 
those who hav^witnessed the rate of immigration into these vast 
and fertile plains of the United States, particularly when they con- 
sider the preference given to wooden buildings in the west, and 
the immense consumption of building material, not only in the 
larger cities, but also for the construction of those numerous towns 
and villages which spring up, as if by magic, along the shores of 
the Mississippi and its tributaries. 
' " *■ ■■■■■■■. I J . . 1 1. ■ - ■ I ■ . 

*The steamboat War Eagle towed out of Lake St. Croix, at onetime, a raft of logs and 
lawed lumber which coyered eleven acres by measurement. 
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In concluding this report, which has already extended itself to 
a greater length than I at first anticipated, I beg to acknowledge 
the boBPitality and attentions which our party receiyed from manj 
of the citizens of Wisconsin and Iowa, from the governoiefit agents, 
and also from the officers of the dragoons stationed at Fort Atkin- 
son, who kindly furnished to the expedition, during its examina- 
tions in the neighborhood, several mules without charge. 

I desire, also, to express my satisfaction with the prompt and 
persevering manner in which the members of the geological corpi 
undertook and accomplished the long and arduous routes assigneil 
to them, exposed, as they were, not only to the inclemencies of 
the weather, to the incessant attacks of mosquitoes, gnats, and 
other insects, but to the dangers and difficulties incident to travels 
in a CQUiitry, a great portion of which is uninhabited, destitute of 
gam«, ioaccessible to vehicles of any description, or even to 
horses; and in which the only practicable method of reaching dis- 
tant points is on foot, or in birch bark canoes, which have to b« 
transported, with all their freight and provisions, on the backs of 
pack-men, from the head waters of one stream to those of another, 
around rapids, falls, and other obstructions. 

All of which is respectfully submitted. 

DAVID DALE OWEN, 
United States Geologist for Wisconsin, 
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New Harmony, April 33, 1848. 

^fio David Dale Owen, M. D,, Principal Geologist for the explora- 
tion of Wisconsin and Iowa : 

A Sir : la accordance with the instructions receiyed from you at 
m.% Pointe, on the 5th of July, I remained at Madeline island, after 
'our departure for Stillwater, until the 26th of that month, for the 
^'ilrpose of making a series of barometrical observations, in order 
pQi; determine, as nearly as possible, the elevation of Lake Superior 
9K>ve the Gulf of Mexico. 

c Previous to leaving La Pointe I made arrangements with Mr. 
^fNremiah Hughes of that place, whose acquirements and zeal for 
mentific investigation well qualify him for the task, to institute, in 
:.onnexion with a meteorological register, a series of observations 
fen the so-called *^ tides'' of Lake Superior, (the periodical or acci- 
dental changes in the level of the lake,) a phenomenon so frequently 
observed, but the cause of which is veiled in so much obscurity. 
Since my return to this place he has forwarded the results of daily 
sdiservations for. four months.. As it will be impossible, however^ 
;.• prepare the meteorological data of last season in time for this 
Report, the only use made of his tables as yet, has been in institu- 
ting a comparison between the northern and southern parts of the 
territory with respect to climatology. 

^ Through the kindness of Mr. Rice of the Missouri Fur Company, 
I took passage in his boat for Fond du Lac, or, rather, for the tra- 
iling post of the American Fur Company on the St. Louis river. We 
left La Pointe on the 26th of July, at 10 o'clock, a. m.. During 
the passage I availed myself of every opportunity for making ob- 
servations on the lake shore, and thus adding to the barometrical 
aeries begun at Madeline island. 

Between Madeline island and Bark point the red sandstone shows 
itself on the lake shore for nearly the whole distance. At Point 
Detour,and many other places, the bluffs are perpendicular and 
from forty to sixty feet in height, and are overlaid by beds of sand 
and red marl. Beyond the mouth of the small river opposite Oak 
island the rock has been worn, by the incessant action of the waves, 
into most singular and interesting architectural forms. Among 
these the pillar and arch predominate. These Pillared Rocks extend 
for maiiy miles and are interesting, not only on account of their 
picturesque appearance, but also as illustrating the means by which 
the lake is gradually enlarging its southern boundary. Some of the 
arches are circular, but most of them are pointed. In the space of 
two hundred yards^ at one point, I counted over fifty arches, all 
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possessing great regularity, and resting upon pillars almost as sym- 
metrical as though they had been subjected to the chisel of the zx- 
tizan. Through these arches the waters of the lake dash witk 
every swell, and their unceasing play has hollowed out numerou 
caverns of great depth. Two caves were particularly noticed, ead 
more than an acre in extent, and supported at intervals by pillan 
of all sizes, from twelve feet to half the number of inches, in dit* 
meter, and forcibly reminding one of the descriptions of the ctple- 
brated cave of Elephanta. Regular architraves, friezes, and co^ 
nices are constantly seen, but it is only occasionally that a pillu 
shows a base, as they are sunk beneath the waters of the hk%f 
Some of the arches are large enough to permit the pas^ge bf i 
Mackinaw boat. There is generally from twenty-five to forty firf 
of sandstone resting on the arches, the layers being nearly horitffa- 
tal, and supporting a capping'of majestic forest treeis, giving td Ai 
whole scene an indescribably grand and picturesque appearance. - 

Beyond Bark point, the shore is bound by bills of red cla7,wift 
occasional exposures of red sandstone at various heights, in tU 
vicinity of "Rush river, the banks of sand and red clay are Jriglj 
with seams of gravel and small boulders running through thiBi^ 
horizontally, near their summits, while numerous boulders of efjr 
talline rocks are embedded in the upper stratum. This is tlM 
character of the shore to the mouth of Bois Brul^ river., - 

Nine miles beyond the mouth of the Bois Brul^, Poplar riffer 
comes in. About eight miles from its mouth, it is crossed by i- 
trap dyke, bearing northeast and southwest, and, a few miles (vx* 
ther south, another broken trap range crosses it. Owing- to tM - 
numerous rapids on it, Poplar river is not navigable for canotiti ' 
Nine miles east of the *^ Entry," or mouth of the St. Louis rivetj. 
Spawn river enters the lake. On this river a vein of copper or6 
has been discovered by Mr. C H. Oakes, of La Pointe. It il| 
however, below low water mark. The same gentleman informed 
me that specimens of native copper have been taken from, the bed 
of Rush river. At the mouth of the Bois Brule, I met a man from 
the St. Croix with specimens of carbonate and black oxide of fee^" 
per, and •a large boulder of native copper, containing graiiis of 
silver as large as bird shot, all taken from the trap range which 
crosses, near the mouths of Snake and Kettle rivers. I mentioi 
these facts to show the necessity of making detailed examinat|onl 
at these points. 

The lake shore, for the entire distance between the mouth of tM 
Bois Brul^and the "Entry," is a clay bank, varying in height froM 
six to forty feet, and without any exposure of the red sandstone. 

The mouth of St. Louis river is narrow, with a sufficient depth 
of water, however, to admit boats of large size to pass the bar Hi- 
all times. It lies between two narrow strips of land which rail 
from the highlands on either side to the *' Entry," and divide tht: 
waters of the lake from a small bay formed by the widen* 
ing -of the river. On the northern tongue of land, the Miff 
souri Fur Company has a trading post. On the north shore, tUl 
hills are from four to five hundred feet in height, and approaoh 
very nearly to the lake. On the south side, they are distMit 
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veral miles, and not over two hundred and fifty feet high. On 
c south side of the small lake within the ^' Entry," Left Hand 
Fcr comes in. On this stream and its tributaries copper ores haye 
CD discovered in considerable quantities, and several locations 
ve been made. Two specimens of ore from the mines here, one 

which was received at La Pointe and the other at the trading 
Bt above Fond du Lac, were examined in the laboratory this 
ster^ as you requested, and yielded each, upon analysis, a little 
jr ten per cent, of copper. They were said, however, to be in- 
:or specimens. 

^rom the' '^ Entry"- to the fur company's post, a distance of 
hteen miles, St. Louis river is wide and of sufficient depth to 
lit the passage of the small craft which ply upon Lake Superior. 
'ur.B through a rich alluvial bottom from one to three miles in 
Itb, which is partly timbered and partly covered with natural 
adows. It is somewhat crooked, with reaches from a quarter of 
lUe to a mile in length. 

Fhe trading house of the American Fur Company is situated on 
s north shore of the river, and immediately opposite is the cor- 
r, DfOt only of the Chippewa land district, but also of the pro- 
Md State of Wisconsin. It is also the corner of th€ boundary 
leSi-Tunning south and east, between the lands ceded to the gen- 
d government by the Chippewas, in 1842, and those still held 
that tribe east of the Mississippi. 

kt the time I visited this plac^, the chiefs of the Chippewa In- 
.n8| from all parts of the territory, were assembled for the pur- 
le of hearing proposals for. the purchase of their unceeded lands 
t of the Mississippi. In consequence of the country through 
ich I bad to .pass being almost totally unknown, except to the 
ians, I availed myself of the opportunity offered by so great 
assemblage, to acquire froiQ them as much geographical know- 
ge as possible. Every one to w^hom application was made ap* 
red quite as willing to afford information as I was to receive it^ 
1 much of the new matter introduced into the map of Mr. Ni- 
l€t was obtained at this time. The degree of reliance, to. be 
eed on information so obtained will be treated of when I come 
■peak of the general topography of the country, 
:n order to obtain a general idea of the geological structure of 
^ region upon which I was about to enter, as well as of the 
iring of the great ranges which traverse it, it became necessary 

me to leave the district, and proceed a short distance into the 
lian country. Accordingly, with two Indians for guides and 
fageurs, I ascended the St. Louis river as far as the Upper Falls, 
•tly by water and partly across the country. After making the 
rired observations, I relumed to the trading house, following the 
1 of the river the whole distance", and was thus enabled to pro- 
re measurements at every desirable point between the Upper 
Ha and Lake Superior. A number of observations, made at the 
» company's establishment, also afiforded me a mean by which to 
it tl^e probable accuracy of those to be made between that point 
i the Mississippi river, and referred to the level of Lake Supe- 
r as a base. 



r 57 ] 78 



CHAPTER I. 

&ECONNOISSANCE OF A PORTION OF ST. LOUIS RIVER, BETWEEN IiAB 
SUPERIOR AND PORTAGE AUX COTEAUX* 

August 1. — Immediately after leaving the trading house tti 
red sandstone shows itself in the left bank of the' river, about. tdk 
feet in height, and overlaid by a very heavy deposite of- sand M 
red marl. It gradually increases in thickness for the next three 
miles, when it attains an elevation of 187 feet above the water leteL 
The upper beds are thick and compact, while the lower ones ui 
thin, slaty, and covered with impressions, such as were seen ia tk 
same rocks at one or two points on the St. Croix and Bois Bridi 
rivers, and at the mouth of Montreal river. At first they wen 
xnistakeif for organic.remains, but a close examination showed th^ 
to have been produced by smooth quartz pebbles disseminatcl 
through the bed resting on the one containing the impressions. 

A short distance above this point there is an exposure of conglo- 
merate in the bed of the river, for the distance of ovjcr hftlf a imle. 
It is very coarse, and is composed of smooth rounded fragments of. 
crystalline rocks, very firmly cemented together. In the bed o( 
the river, it is broken into numerous fissures, filled with veins of 
iron* pyrites, from an inch to three feet in width. Half a mik 
higher up is an exceedingly interesting point, the conglomerate'beii{ 
suddenly elevated at an angle of 18^, and exposing the lowei. 
slates, upon which it rests unconformably. At this place is ex-. 
posed, in one view, the junction of the slates with the conglomeratOj 
together with the overlying silicious shale, fine grained conglo- 
merate, and red sandstone. (See No. 4 of the geological secuoB 
accompanying this report.) At this point the rocks exposed tfrO) 
in descending order: 

1. Sand and marl beds •• 188 feet 

2. Red sandstone ^ 31 « 

3. Fine conglomerate -3 « 

4. Silicious shale , i© <c 

5. Coarse conglomerate, with metallic veins.. ^ 73 « 

6. Greenish colored argillaceous slate, dipping almost 
vertically, and with edges like knives .'. ... 4 ** 

The most elevated point of the arch of uplift is about twenty-fiie 
feet above the water level — is four hundred yards in extent, anl 
bends regularly to the water- on either side. 

From the trading post to the lower falls, a distance estimated at 
nine miles, following the river bed, great numbers of boulders aro 
met with, some of them of enormous size. The portage trail acroff 
the great bend begins about three miles above the post, and fro* 
this point the river presents a succession of rapids, almost impat* 
«able for canoes. By great exertions, however, they may begot 
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nearly to the foot of the lower falls, but beyond that point they 
cannot pass, in any stage of water. 

From the lower falls to the point where my examinations ceased, 
^timated to be about thirty-six miles, following the meanders of 
-tlic river, above the ** Entry ,'^ the only rock exposed is a very dark 
colored, compact, argillaceous slate, with numerous small scales of 
mica disseminated through some of its layers, while others are, 
apparently, talcose. The general bearing of the rocks is east and 
west} the slates having a dip varying from 30^ to 65°, south-south- 
Ait. 

^ The falls and rapids above the exposure of conglomerate, as far 
Mthe Portage aux Coteaux, are all made by this slate, which pro-> 
j^cta, at many points, for some distance into the bed of the river, 
m" ledges more than forty feet in heighth. 

f,Th^ lower falls are a series of cascades, ten or eleven in nuirber, 
afid from six to ten feet in height, running obliquely across the 
stream, and extending for the distance of half a mile. The water 
fttlls in this distance, including the rapids immediately above, and 
Ifelow the upper and lower cascades, 103 feet. At no one point, 
bowever, does the water fall more than ten feet, and then it glides, 
rftther th|p falls, down the inclined layers of slate. 

The second falls are ^bout one mile and a *half above the first; 
and while the descent from top to bottom is not nearly so greats 
tli«.y present a much more imposing appearance than the lower 
ernes. Enormous walls of slate, from 30 to 40 feet in height, pro- 
ject from either bank, and run nearly across the river, like huge 
dams. At one point, the channel through which the water flows, 
18 forty feet in width, and at another dam, it was found to be only 
S5 feet wide, the width of the river above and below being from 
one hundred and fifty to two hundred yards. During the floods 
which sometimes occur in this region, there is no doubt, a perpen- 
dicular fall of water at this place of over forty feet; that the ri- 
Tcr flows over the dams at such times, being abundantly proved by 
the driftwood lodged on t eir tops. At present, however, there is 
a fall nearly perpendicular, ^at one point, of fifteen feet in height 
and twenty in width, and this is the only place at which any thing 
like a perpendicular fall was observed on the whole river. The 
height of these falls, including the upper and lower rapids, is near- 
ly 76 feet. 

The third falls, like the others, are made up of a series of cas- 
cades, and for grandeur knd beauty, surpass anj scenery of the 
kind I have met with in the territory. Although the fall, includ- 
ing, the rapids, is only 45 feet, the disposition of the rocks, and 
the surrounding scenery, combine to render the eflfect indescribably 
beautiful. 

The fourth falls are made up of a series of five large cascades, 
and numerous smaller ones. The ledges of slate cross the river 
nearly at right angles, and are cut through, as at the second falls, 
into deep narrow chutes, siifficiently wide, however, to afford a 
passage for the waters, except during freshets, when they flow 
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over the highest barriers. The 'w^bole height of the fall it ayUtk 
over 100 feet. 

The descent from this point to Lake Superiori including all^the 
falls and intermediate rapids, is 389 feet. A very correct idea d 
the general descent, of the river may be formed by- tracing' tit 
line of separation between the shales and clay beds, and the shalss. 
and sandstones, on the geological section before referred to. 

There is a remarkable thickness of sands and red marl ova^ 
lying the metaTiorphic rocks and red sandstone series on this river. 
Immediately in the rear of the fur company's store, these beds an 
168 feet above the level of the river, and 168 feet above the pht 
upon which the village is situated. There is a government fern at 
this place, and I was informed by the farmer that the soil of.tltt 
river bottoms is exceedingly productive. The tillable land,* hev* 
ever, is limited in extent. On the south side of the river* inuM- 
diately opposite the farm, the bottom is about a mile and a h^ 
broad. Its general width from here to the lake I did not asGt^ 
tain. On occasion of freshets much of this bottom is subject tf 
overflow. A large island which stood a short distance above Ills 
trading house, and had been under cultivation a long tioaei vw 
washed away during the last high rise in the river, and nowjBOl-a- 
vestige of it remains, except a rocky bar at low water. ^ 

I shall reserve such remarks as I have to make on the red aaod* 
stone series and underlying rocks of Lake Superior until my nfit 
annual report; my object, at present, being mor.e to note the geo-. 
graphical position of the rocks, than their mineralogical charatttii 
or geological associations. - 
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CHAPTER II. 

RCG0NKOl's9ANC£ OF A PQRTION OF THE DISTRICT LYING BETWEEX 
FOND DU LAC AND THE FALLS OF ST. ANTHONY. 

After remaining six days on St. Louis river, I started on foot, 
-with two half-breeds, Joe Cadotte and Pierre Le Meur, for pack- 
men to cross the country lying between St. Louis river and the 
b^ad of Lake St. Croix. Nerther of these men had ever been in 
that section, or knew any thing of the route, and our sole reliance 
was on the Indian map and my compass to lead us to our destina- 
tion. From the best information which could be obtained, it was 
expected that the journey would not occupy more than five days, 
allowing ample time for making all the observations necessary in 
such a reconnoissance. In addition, therefore, to the specimens 
collected on St. Louis river, and the necessary camp equipage, 
provisions for that length of time were added to the packs;* and 
on the morning of the 5ih of August we crossed the river and 
started on our journey. 

Nearly two miles south of the river, we ascended the high range 
of hills which bear off towards the south shore of Lake Superior, 
and entered on what we supposed to be the trail to Lake Pokego- 
ma. Owing to the heavy rains which had recently fallen, the 
swamps were rendered almost impassable; this, together with the 
weight of the packs, made our progress necessarily slow.] 

The bluffs south of the trading post are composed of red sand- 
stone, which crosses St. Louis river between the lower rapids and' 
the post, with a dip to the northeast, and is continued ea&tward to 
the boundary line of the district. It was impossible to ascertaiit 
the precise dip at this place, nor was it possible to do so at any 

f>oint on the lake shore between Fond du Lac and Madeline is- 
and. It must be very irregular, however, in consequence of the 
disturbance which has been caused by the protrusion of numerous 
trap dykes between those points. The thickness of the sandstone 
at the bluff is 269 feet. It is overlaid, as on the north side of the 
river, by sand and marl beds. 

As no rocks were seen in place between the hills near St. Louis 
river and Kettle river, and the general features of the section will 
be described in the chapter on Topography, I shall not transcribe 
my daily observations on this part of the route, but only allude to 
some of the incidents which delayed my arrival at Stillwater so 
much beyond the appointed time, and to some special characteris- 
tics along this line of observation. 



• I mast hwe acknowledge the many favors received of Mr. H. M. Rice, who, on this 

occasion, furnished mo with all the provisions for my journey. I am also indebted to Gea« 
eral Yerplanck for 'various kindnesaea, 

6 ..,.^ 
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On the morniDg of the 7th, one of my men was attacked witk 
feveri and was unable to travel from that time more than from fin 
to ten miles a day. And, tp add to the diffieulty,*the trail disap- 
peared that day and no trace of it could be discovered. The route 
from St. Louis river to Pokcgoma has been used principally.for 
winter travel; few even of the Indians passing it at any othtt 
season. It runs directly across swamps and lakes, which are in- 
passable evcopt when bridged by ice; while in the most favorabk 
situations, the path is easily obscjurcd by vegetation^ and^ if dis- 
used, £Oon becomes entirely obliterated. 

About twenty miles south of the St. Louis river, quite a number 
of first rate pines were observed along the route, and, from theia- 
dications, it is probable that they extend over a considerable ex- 
tent of country. The value of the timber here will ilepend en- 
tirely upon the natural facilities for conveying the lumber or logl 
to Lake Superior. Nothing was ascertained regarding this point 
The high grounds in this neighborhood are covered with an excd- 
lent grov^th of sugar maple. 

About thirty-five miles, as nearly as I could judge, south of Fonl 
du Lac, our trail crossed a high, rolling section of country. A good 
d«al of it is prairie, covered with whortleberry bushes and straw- 
berry vines; whilr, in the low grounds, hazel abounds. On parti 
of the route the ground is literally covered with boulders, niostiT 
qf while, fine-graiucd granite. Small pine, birch and shrubby oak 
succeeded, with strips of sugar maple. This brought us to the top 
of the water shed. From this point to Kettle river the country 
presents a succession of small lakes, swamps, meadows and ridgei) 
covcMcd with birch and small pine. 

We reached Kettle river on the evening of the 9th, entirely dei^ 
titute of provisions, my men having imprudently given a portion of 
the small stock with which we started to an Indian met with on the ~ 
way. My gun was now the only dependence for food. 

Kettle river is about sixty years wide at the point where we 
strui'k it, and is, apparently, deep enough to float a steamboat. It 
is full of boulders, however, and hardly navigable for canoes. 

At this place the sandstone shows itself on the right bank of tie 
river, twenty feet in thickness. According to information derived^ 
from an Indian, this point is six miles above the falls of the rivet. 
The sandstone continues to show itself in the hills for several mileij 
and then our way lay through swamps and wet meadows for some 
distance. About ten miles soixth of the river a succession of maple 
ridges ^vere passed, with a deep rich soil. This strip of land, fanw- 
eTer, 18 btlioved to be narrow. 

Beyond these ridges the sandstone again comes to the surface, 
and shows itsolf, at intervals, for the space of several miles. It is 
covered, gt»nerally, by a soil equal to any in the lake region. 

About sixteen miles south of Kettle river I passed through a fine 
pinery, which extends as tar as lake Pokegoma. "* A great portion 
of this pinery remains untouched;* many fine trees, however, have 
been cut on the small tributaries of Snake river. Some of the val- 
leys in this regioa are literally covered with boulders, vhiU the 
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f Uges bear a dense growth of birch| lindeni box-elder, and fir, with 
lafge pines. 

, At 2 o'clock, p. in., on the 12th, we reached lake Pokegoma/ 
haTing been seven days in traverfing a country which, I have been 
t^ddi has been passed over by Indians in thirty-six hours' constant 
ti^.veli when the lakes and swamps were frozen. Our route, so 
lari was an exceedingly winding one, having often been turned 
90ide from our course by lakes and swamps, and compelled to walk 
jn any miles to avoid them. 

When we reached Pokegoma my sick packman was entirely ex- 
hausted, and he was left on the north shore of the lake, while I 
went on to the Indian village for the purpose of procuring a canoe 
to- transport him across the lake. After considerable delay, the 
Indians all being drunk, a canoe was obtained, and we crossed the 
lake to a house belonging to Mr. Russell, who was formerly gov- 
enunent farmer at this place. Mr. Russell's agent supplied me 
with pork, flour and potatoes. 

Next morning I procured a passage in a canoe about to descend 
■Snake river for my sick man, and having hired a half breed youth 
to carry a part of his pat k to the mouth of Sunrise river, while I 
added the remainder to mine, at 2 o'clock, on the 13lh, we entered 
on the trail to St. Croix river. The country between Pokegoma 
and the St. Croix, along this route, is an excellent one. The prin- 
cipal timber is sugar maple, poplar, oak, ash, walnut, elm, horn- 
bean, and some birch and pine. Between some of the low ridges 
wet meadows occur, but most of them are sufficiently dry, at the 
proper season, for mowing. 

Four or five miles south of the crossing of Reed creek, small 
prairies began to appear, interspersed with occasional wet mead- 
ows; the high intervening prairie lauds Slipporting a thin growth of 
oak timber. About five miles before reaching the mouth of Sunrise 
river, the character of the country is entirely changed; and, from 
the nature of the soil and vegetation, I judge this to* be on the 
northwestern boundary line of the lower sandstone region. 

At this place I had the pleasure of meeting one of the sub- 
agents attached to the geological corps, Mr. A^ Randall, on his 
way to Lake Superior. He returned with me to the falls of the 
St. Croix, from which point I hastened to meet you at Still- 
water. 

After receiving further instructions from you at Stillwater, I 
crossed the country to St. Paul's, St. Peter's, and the falls of St. 
Anthony, for the purpose of making barometrical observations. I 
returned to Stillwater on the 25th of August, and on the morning 
of the 27th started on my return to Lake Superior, with the view 
of examining the eastern line of the district, from Lake Superior 
to its southern termination. In this reconnoissance I was accom- 
panied by Mr. W. F. H. Gurley; and I take great pleasure in 
mentioning here his uniform gentlemanly deportment, and atten- 
tion to the duties assigned him,*while associated with me. 

We proceeded by land to the falls of the St. Croix. At that 
place we procured a canoe, and ascended the river to Upper <9t^ 
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Croix lilce. From thence we made a portage to the head of the 
Bois Brul6, and descended that river to its mouth. Here we were 
detained two days by high winds, and then proceeded to Madeline 
island, where we arrired on the 11th of September. ^ 

During this journey I made a great number of barometrical ob- 
serTations, the result of which is laid down on the chart of eleva- 
tions. The geological observations made between the falls of the 
St. Croix and the mouth of the Bois Brul^, cannot be prepared it 
time for this report; nor is it essential that it should be done boW| 
as you had previously passed over the same ground -yourself. 



NoTK. — In the following chapter, in obedience to the suggestioat 
of the department, I have incorporated a great deal of matter, 
such as is not usually introduced into scientific reports. The ob- 
ject is, to give as much information as possible with regard to the , 
character and capabilities of the country. 
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CHAPTER III. 

:&XCOirVOI8SAKC£ FROM THE MOUTH OF MONTREAL RIVER, VIA LAC DIT 
'■ VLAMBEAU, AND THE HEAD WATERS OF THE WISCONSIN RIVER TO 
F&AIRIE DU CHIEN. 

We remained ',at La Pointe five days; the time being devoted by 
the men to rest, and by ourselves in procuring supplies for our 
journey to the Mississippi. 

On the. 18th September we left La Pointe for the head waters of 
Wisconsin river, carrying with us provisions to last us to Prairie 
?da Chien; or, at least, until we could reach the first settlement, 
which, we were told, was at ^^Big Bull falls." I camped at the 
mouth of Bad river, and sent one of my men to the mission, four 
-miles above, for the purpose of procuring another man. He re- 
turned after dark, with the intelligence that an Indian would be 
. down in the morning, to assist in making the portage. It was with 
great difficulty an extra packman could be procured, to assist in 
making the porjtage of forty miles, from the mouth of Montreal 
river to Portage lake. At this season of the year, the fur company 
employs all the voyageurs to be had, in carrying goods to its tra- 
ding posts in the heart of the country. 

September 19. — After leaving the mouth of Bad river, the lake 
shore consists of sand banks for about thtee miles. Back of the 
9and hills, meadows, swamps, and lagoons extend for some dis- 
tance, until the general level of the Bad river bottoms is reached. 
Some of the meadows are regularly mowed for hay by the citizens 
of La Pointe and of the mission. The marl banks then approach 
the lake shore, and gradually increase in height to the mouth of, 
Montreal river, which we reached on the 19th, at 11 o'clock. 

At this point is a fine exposure of sandstone, conglomerate, trap, 
an*d amygdaloid, exhibiting every indication' of the most violent 
disturbance. The bearing of the range is N. W. and S. E. The 
intrusion of the dyke has thrown the sandstone strata into a nearly 
vertical position, the dip ranging from 71° to 85°. 

Following the windings of the river, the shores are made up of 
perpendicular walls of red sandstone, shale, conglomerate, compact 
trap, and amigdaloid, for the distance of three miles. At the 
shore of the lake there are alternations of shale and compact sand- 
. stones, the first in beds of from thirty to sixty feet, with laminae 
from half an inch to two inches in thickness, of greenish colored 
bands, from one to three inches thick, running through it in the 
-plane of stratification, and all degenerating into ^^m'arl," upon ex- 
posure to the weather. The second, or compact variety, occurs in 
layers from five to eighteen inches in thickness. The compact 
beds are from two to four feet thick, and show *^ripple marks" be- 
tween all the layers. 
- The red sandstone effervesces in contact with acids, as does, alsOy 
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the red marl, which oYerlies it. The green bands, both soft and 
hard, show no reaction with acids. The green sandstone is coarsci 
and occasionally pebbly, wkh rery deep red spots disseminmttd 
through it. 

About two yards from the lake shore the river falls in two 
cascades, cf about forty feet each, over the edges of the tiltel 
sandstone. The cascades are about sixty feet apart. There is 
little or no variation in the dip of the strata as far as the top of tht 
falls. From this point to the Upper Falls, a distance of nearly 
three miles, following the windings of the river, and sboat m milt 
and a half in a straight line, the banks are made up of alternatiou 
cf sandstone, shales, conglomerate, amygdaloid and trap, ranging 
from thirty to ninety feet in witlth, with a dip of from 75® to 95% 
and in some places the rocks are vertical. The Upper Falls are 
xery picturesque, and consist of two cascades, about forty yards 
apart, each cascade having a fall of thirty-six to thirty-eight feet 

As it was not designed to make a detailed examination of this 
region the present season, I sent the packmen on the trail, as soon* 
as possible after reaching the mouth of the river, with instrnctioM 
to camp at the most convenient spot near the crossing of Montreal 
river, while I remained to make barometrical observations. On, 
hastening to reach camp late in the evening, I fortunately left tkt 
trail by a path leading to the copper mine near the Upper FallS| 
and by this means fell in with Mr. Whitney and corps of the Mich- 
igan survey. It was now dark, and I heard signal guns from oar 
camp. I started without a trail, or a ray of light to hare seen one- 
bad it been there, through the woods in the direction of the signall. 
After an hour's wandering through a very dense forest, with under- 

fowth and fallen timber, in which I had, literally, to feel my way, 
reached tie camp at the "crossing" of the river. The Indian 
from Bad river had reached our party soon after I left in the af- 
ternoon, so that we had now a sufficient force to make a single 
portage, by which two-thirds of the time required for a douole 
portage would be saved, as the ground would only have to be 
passed over once instead of three times. 

S€pt€7hh€r 20.— After an early breakfast, Mr. Gurley with the 
men started in the trail to Portage lake, while I remained behind 
for the pi:rpose cf seeing Mr. Whitney, and of making measare- 
ments. At 11 o'clock I crossed the river .and started for the head 
waters of Wisconsin river. At the crossins, the trap is exposed 
in the bed of the river, crossing it in a low^range, bearing «. W. 
and ^, E. 

The country ascended all the wav to-da> in a series of ridges, ' 
with wet, and, in some instances, swampy valleys intevTening^ 
Ik;i!''o ^ ^^^^'^^^^ « of a reddish black color, and looks ricS, 
while ttmon the slopes and in the vallevs is deeper, and hM 
every nppci,r«noo of bnng e.^^^! to any tiap soil in the district. It 
li all drrn^a from tho trap and red sandstone rocks. 

Al houjth tho low Una. are now wet, yet with drainage, which 
might ho onHily ao.,.mphshod, th.y wouJa be drv. and fit for all 
agruultural purpo^.a auu^d to the climate. The" principal timber 
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!» pine, df good sfze, sugar maple, ash, poplar, boz-cl<Ijpr,'oak| 
lipmee and hemlock. Two creeks were crossed to-day, at the sec- 
ond of which, Rock creek^ we camped. About fourteen miles 
feoath of the lake, the trail winds around the base of a ridge called 
Spnice hill, five thousand and sixty-one Pect above the level of 
liake Superior, and forms part of a range, in which sandstone, 
ainygdaloid, greenstone, and sienite, show themselves. The soil is 
coTered for the space of a mile, with fragments of these rocks, 
^th sharp points and angular edges. A sparse growth of bushes, 
with a few scattering pines, is the only vegetation on it. Our camp 
ftt Rock creek was six hundred and sixty-four feet above the level 
of the lake. 

September 21. — Rock cretk is full of boulders; hence its name. 
The country after leaving camp is well timbered, with hard and 
voft wood sr of good size. On the gentle slopes, and in the valleys, 
a good many boulders are met with; but not in sufficient numbers 
to interfere materially with cultivation, should the land be wanted 
for that purpose. It may be remarked, as a general thing in all 
this section, that the north sides of the hills and ranges are much 
Vteeper than the south. In many places the north side exhibits 
mural escarpments, from thirty to forty feet high at the base, with 
a fflope to the summit, but always more abrupt than the southern 
ezpoBure. 

About four miles from camp, came to an exceeding bad tamerack 
swamp, and half a mile further on, to a range one thousand and 
seven feet high, bearing northeast and southwest, with a dip of 63^ 
to the southeast.' This range is made up of altered or metamor* 
phosed sandstone, hornblende, and trap. The southern slope«of 
the ridge exhibits hornblende slate, altered sandstone, greenstone, 
and granite. This range is one thousand one hundred and fourteen 
feet above the level of the lake. Four miles south by east, we 
crossed a small streain, called " Bare Rock" river, running at the 
northern base of an outburst of trap through sienitic granite, bear- 
ing northeast and southwest, and parallel with a range on the other 
side of the stream, which is well defined when seen from the top 
of this range. Numerous veins of quartz traverse the granite, 
mnning, generally, east and west. Some of these veins are col-, 
orcd by oxide of iron, and in one of them many small crystals of 

Ealena were seen. The granite is overlaid on the north by horn- 
lende slate. In the next two miles two other ranges' cross the 
trail, the structure of which is in every respect similar to that last 
described, the prevailing rocks being sienitic granite, with dykes 
if greenstone traversing it. Half a mile further, there is an out- 
burst of feldspathic granite, overlaid by gneiss. The gneiss has a 
3ip of 40°, and is traversed by many nearly vertical granite veins, 
frdm three to fifteen feet wide at different points of exposure. 
This point is nine hundred and fifty-four feet above the level of the 
lake. ■ The principal growth seen tg-day was sugar maple, with 
andergrawth of the same; a few oaks were scattered through it, 
with some soft woods; and in the swamps and low grounds, tame- 
rack and cedar. 
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September 22.— Soon after leaving camp this mornipg, I paased 
over numerous fragments of amygdaloidal trap, and large angular 
fragments of red sandstone, in such quantities as to show that the 
rocks from which they were derived cannot be far distant. The 
country ascends gradusvlly from this point, for the distance of four 
miles, over a succession of low granite ridges, some of the granite 
being finer grained than any before met with. Numerous frag- 
ments of red sandstone were scattered over the hills and valleys. 

About seven miles from the camp of last night, we came to a dt* 
pos'te of '^ drift," from fifteen to twenty feet high, composed of . 
sand, with pebbles and small polished boulders disseminated 
through it. It rests on the southern slope of a granite range^ north 
of Spruce river, and appears to dip conformably with the rocks OA 
which it rests. 

Spruce river is twenty feet wide at the crossing place. There 
is a fine exposure of reddish granite on the south bank, in a 
hill one hundred and seven feet above the level of Lake Supe- 
rior. On the noirth shore, at the water level, it is grey, very mi- 
caceous, and contains but little feldspar. 

Two miles from Spruce river brought us to the crossing of the 
west fork of the Montreal river, where we concluded to camp. 

Most of the route to-day was over a rolling country made up of 
rather low granitic ridges, with almost innumerable fragments,of dis- 
integrating sandstone scattered over it. The prevailing growth was 
sugar maple, with undergrowth of the same; oak, poplar, birch, and 
linden, on the ridges; with tamerack and cedar in the wet valleys. 
Just before reaching the river, a ridge one hundred and seven feet 
higii crosses the trail, covered by a growth of &mall pines. Ex- 
cept on the summit of the ridges, the soil is at least equal to second 
rate. Although, as a general rule, soils derived from granitic 
rocks are thin and unproductive, in this section they are ren- 
dered comparatively rich by transported materials, and by the de- 
eomposition of the red sandstone, which is scattered ov^r nearly 
the whole route travelled from the lake to this place. The cross- 
ing of Montreal river is nine hundred and sixty-three feet above 
the level of Lake Superior. 

September 23, — Montreal river is about twenty-five feet wide at 
this point, and three feet deep. It has been bridged in a rude manner 
by the engages of the American Fur Company, who have, for many 
years, transported goods over this route to the small trading poiti 
established among the Indians at Lac du Flambeau and other 
points in this direction. We crossed at 7 o'clock, and commenced 
ascending hills of slight elevation, apparently made up of granite 
boulders, until we reached a ridge one thousand and seventy-eight 
feet above the lake. 

One mile beyond this station we reached the summit of the high- 
lands, dividing the waters of Lake Superior from those of the 
Mississippi. At least it ^peared to me to be the highest point on 
the route. I could not verify this opinion, however, for, half an 
hour before reaching it, I was so unfortunate as to slip from a root 
in the trail, and in the endeavor to save my barometer, struck it 
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fLfj^ainst a tree ami broke it. ^o one except those who have met 
with similar misfortunes under like circumstance can imagine the 
feelings experienced by me when this accident occurred. It was 
% great gratification, however, to reflect that I had preserved it 
Jong enough to get measurements from the lake to this point. 
I ^he ridge which I supposed to be higher than the one on which 
the last barometrical observations were made, exceeds that, as 
near as I could judge, by about forty or fifty feet, and I have so 
estimated it in the section of this route. The level of Portage 
lakC) which we reached a few minutes before 10 o'clock, is, of 
course, a mere estimate, made from observing the general slope of 
the ridge, and noting the distance walked in reaching it. 
- From Montreal river to Portage lake, a distance of six miles, no 
rocks were observed in situ. Both bills and valleys are covered 
with boulders of crystalline rocks, principally granite, intermin- 

Eled with fragments of red sandstone and hornblende slate. The 
ills are covered with a growth of small timber, mostly pine, with 
some maple, oak, and a few aspens, while the valleys support a 
tolerably good growth of sugar maple, with undergrowth of the 
same. Within the last two miles, a number of small ponds were 
seen^-a feature which, though very common in other sections, had 
not been observed before on any part of this route. 
. At this point the long portage ended, and, aftgr discharging the 
extra packmen, and furnishing them with provisions, we set about 
preparing for our journey to Lac du Flambffcu. We expected to 
•obtain here a canoe belonging to a man living on Wisconsin river. 
He was at La Pointe when we h ft, and obligingly offered us the 
use of it as far as the mouth of Maple river, stating, at the same 
time, he would send an Indian who knew its place of concealment, 
and would discover it to us. Early in the afternoon the Indian 
nrrived, with the intelligence that our obliging friend had instructed 
him not to show us the canoe, but to cache it in anew place, where 
we could not find it. We were thus deprived of the means of 
transportation upon which we had relied from the moment of leav- 
ing Lake Superior. We had now left the alternative of making a 
further portage to Lac du Flambeau, over a region only traversed 
by the Indians in the winter, when the rivers, swamps, and lakes 
are frozen and passable, or of waiting until some straggling In- 
dians should arrive with a canoe which could be purchased. 

Fortunately, however, the men, in examining the lake shore, 
discovered a small canoe concealed among the bushes', and, under 
the circumstances, we determined to follow the custom of the 
country. In like exigencies, and appropriate it to our own use with- 
out waiting to consult the owner, who was supposed lo be an 
Indian left sick at Madeline island. The canoe, though entirely 
too small for our purpose, being intended for only two persons, 
was perfectly new, and of excellent model, and by judicious 
Stowage, it was supposed capable of answering our purpose until we 
oould procure a larger one. 

• September 24. — The early part of the morning was spent in 
arranging our provisions and luggage to the best advantage in the 
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small canoe. About 8 o'clock, we left the head of Portage Iake| 
wliich is from two hundred to fonr hundred yards wide, and foOT 
miles long. We had proceeded about two miles, when we ob- 
served a canoe approaching us containing a young Indian. Cthi^ 
trary to the usual custom, he gave us no salutation as he ap^ 
proached, but, paddling swiftly along side, grasped the canoe, aad 
claimed it as his property* After being made acquainted with tiri 
circumstances which induced us to take it, he expressed himaelf . 
satisfied, and, after considerable hesitation, agreed to sell it for 
about three times its value, which we declined giving. Whatever 
may be thought of the simplicity of the Indians when bartering ill 
the frontier villages with the whites, I have always found thed 
not only acute dealers on their own soil, but ever ready to qciie 
the slightest occasion for extorting money or provisions. In tte 
meantime two other canoes came up, and we finally succeeded ia 
purchasing an old one, a little larger than the one we were in, for 
the price of a new one. It took but a few minutes to excfaliDSO 
loads, and we were soon floating down the lake in our own Tesseli 
secure for at least as long a time as the bark would hold to- 
gether. 

After leaving Portage lake, we passed a series of small lakei^ 
connected by shallow, winding streams, with numerous granite 
boulders in their beds, and finally entered Big Turtle lake, from 
the east side of whi^h there is a portage of about six hundred 
yards to Little Turtle lake. At this place we camped just in tiaa 
to escape the rain, which had been threatening to fall all day, aal 
now came down in torrents. 

The country around these lakes, in its general features, differt 
from that north of the dividing ridge, in having a more sandy and 
lighter soil, while the conical hills have disappeared, and in their 
stead there are gentle swells, with dry valleys intervening, alilf 
all covered with a dense growth of hard and soft woods, showiof 
the capability of the soil for supporting a luxuriant vegetation « 
a character suited to the climate. 

September 25. — Turtle portage is an excellent one, over the plaiflf 
lying between the two Turtle lakes. At the east end of it is aft- 
Indian village, inhabited during the summer months by one of tbtf 
Chippewa bands. At present it is deserted, the band having gone 
north to their winter hunting grounds. Potatoes and corn artf 
raised at this village. The soil is underlaid by firie drift, with 
> occasional large granite boulders disseminated through it. ' Aloffi( 
the shores of the lakes, sections of drift from ten to twentj-five 
feet in thickness are exposed. 

The outlet from Little Turtle lake is through a very narro^ 
channel connecting it with another lake, which we crossed, iind 
Came to the beginning of what is known as "Six Pause portagc.^^ 
As the voyageurs had to make a double portage, we took our padki 
and walked on to its termination, at the east branch of the Chip- 
pewa river, or as it is commonly called the Manidowish, where wi 
arrived at noon. The trail runs over a sand barren, with the' ex- 
ception of the last half mile, which runs through one of the worst 
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tamerack swamps I have erer seen. A few shmted pines, with oc- 
casional patches of coarse grass, is the only vegetation supported 
Oft the high grounds. 

The Mahidowish river at this point comes from the northeast, is 
deep and clear, about thirty feet wide, and winds through the 
centre of a broad wet meadow, with grass from two to five feet 
bigh. After the portage was made, we descended the river four 
inileSi though probably not more than one mile in a direct line 
from the portage to a favorable place for a camping ground. 

September 26, — The river is exceedingly crooked, and from forty 
to fifty feet in width from the camp to the mouth of Lac du Flam- 
beau river, a distance of about three miles. Where the bends of 
the river approach the margin of the meadows, the banks are from 
four to 9iz feet high, and composed entirely of a yellowish coarse 
mnd resembling very much that found on the Chippewa below the 
Dalles. Soon after entering Lac du Flambeau river, which we 
ascended to the lake of which it is the outlet, large boulders began 
to show themselves, some of them of great dimensions. One which 
was examined measured fifteen feet in the long diameter, twelve 
feet in the transverse, and stood seven feet out of the water. It 
was composed of mica slate, and studded with garnets of small 

SIM.. 

Just before reaching a range of hills, the river runs through what 
•wts once evidently a large lake, now elevated and overgrown 
"With aquatic grasses. Through this the river flows in many chan- 
nels, some of them fifty yards wide.' This alternate widening and 
narrowing of the river occurs all the way to the lake. The trunks 
of hundreds of dead tameracks are standing in all the spaces between 
the channels, and give a peculiar air of desolation to the scene^ 
only partially relieved by the evergreens on the distant highlands. 

About three miles above the mouth of Lac du Flambeau river, in 
a direct line, we came to a range of low hills on either side of the 
wide meadows through which it flows, which gradually recede 
iintil they reach the height of from forty to eighty feet. • One mile- 
higher the rocks show themselves in place^ and are composed of 
quartz rock, i^ranite, and mica slate, with innumerable garnets dis- 
seminated through them. Disthene, tremolite, and crystals of 
bemalite were also abundant in .he schist. The slate dips 37^ to 
the' southwest. The rocks are in parallel ridges, the summits of 
which are from one to two hundred yards apart, and becoming . 
more elevated as they trend to the northeast and southwest. The 
ridges are bare, with the exception of an occasional bush, and in 
the intervening valleys only a little coarse grass is found. 

Shortly after passing this range the swamps again show them- 
selyes, and continue on either side of the river up to Lac du Flam-" 
beau, the river is exceedingly crooked, its general course being 
S*. S. E. We'reached the lake late in the afternoon, and, crossing 
Ub north-west arm, camped near the old trading house of the 
American Fur Company, now deserted. 

September 27. — ^.From this point we had to find our way to the 
head waters of Wisconsin river, without a guide, or the slightest 
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knowledge of the country through which we were to paM. The 
aid afforded by Mr. Nicollet's map not being of a reliable character 
for this region, I sent Baptist to the Indian village t^ procure lock 
information as would enable us to reach Vieux Desert lake, oriti. 
vicinity, with as little delay as possible. While be was gonc,u 
Indian whom I knew very well, having met him at Madeline isliifl 
in July, and afterwards at Fond du Lac, came to our cdmp; ui; 
from him we learned that there are three routes from this lake til' 
Wisconsin river. One of them is by a chain of lakes south of tkil 
point, and leading into the Little Wisconsin through White Squirrel 
cret'k;' another by way of Leech, Kewaykwodo and Swamp lako^ 
and a third through a series of lakes towards the head watena 
Manidowish river, and thence, via Trout lake and a. series of small 
lakes, to Vieux Desert lake; whieh last route might be changel 
about twenty miles southwest of Vieux Desert, so as to enable il 
to strike the Wisconsin ten miles south of that lake. The bt 
route is the one usually followed by the traders in their journe}iJ 
from the posts on the Wisconsin to La Pointe. As it would, how*' 
ever, lead us into the Wisconsin too far soulh to subserve the pB^ 
poses of the survey, we decided upon the route by Trout lake. 

Finding ^^Puzi^wingis,'' the name of the Indian alluded tOyi^ 
telligcnt, and willing to impart any information we might deiiif 
with regard to the country, in order to test his abilities I got kis 
to draw a map of our route from Lake Superior to this place,flil 
finding it agreed in^very respect with our own observations, Ider 
termincd to remain in camp to-day, for the purpose of -procurilll 
from him an outline map of the surrounding country, and pilr 
ticularly of the part to be traversed by us. He spent about hiH 
the day in executing our wishes, and so far as I am able to jad|l 
of the whole by the part that fell under my immediate obiM- 
vation, it is quite as accurate as it could possibly have been male 
by any one having no knowledge of the principles upon which 
maps are constructed. The only valuable purpose which it tiia 
subserve, however, is that of a guide through a very intricate 
wilderness, until accurate surveys are made; but even that ii t 
desideratum in a country where there is such a multitude of lakei 
and impassable swamps to impede and turn one aside from a covie 
which might otherwise be followed from a knowledge of thegenefd 
bearing of known points. 

Lac du Flambeau is the largest body of water we have seen ii 
this region. It is exceedingly irregular Tn its outline, resemblisf 
rather an assemblage of several small lakes, united at one point br. 
Khort narrow channels. It has a number of thickly wooded islaail 
dotting its surface. The shores recede with a gentle slope, to tke 
height of twenty and thirty feet, and are covered at some point! 
with bushes and grass, and by a dense forest at others. The soily. 
like that in the neighbourhood of Turtle lake, is a light sandy loaa; 
nnd, judging from its general appearance, would hardly attract the 
Attention of a cultivator. The Indians, however, who have a vil- 
lage on one of its shores, raise excellent potatoes, better indeed, 
than are usually grown^ with all the aids of cultivation, in the valley 
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of the Ohio The arm of the lake, near which we encamped^ is 
Cftlled by -the Indians, PoA;6goma; a name given to any lake con- 
nected with another, or with a running stream, by a very short 
outlet. 

September 28. — The Pokagoma arm of Lac du Flambeau, which 
we crossed this morning, is about three and a half miles long by 
half a mile in width. It abounds with fine fish, which the Indian? 
take in great numbers in gill nets and with the spear. From the 
northeast shore of this lake a portage of half a mile, over sand 
hills, covered with small pines and elevated about thirty feet above 
the general level of the small lakes, leads to Lake Wepetangokj 
which we crossed in a high wind. This lake is about two miles 
long, and our course across it was northeast to a small channel, 
four feet wide and eight yards long, which led lis into another small 
lake three-fourths of a mile long and half a mile wide, which we 
crossed northeast to a portage of one mile in length, leading to 
M-ashkegwagoma lake. This portage passed over hills of the same 
character'as those seen in the morning. 

We waited sometime on the shore of this lake for the wind to 
subside, and at noon started across. By the time we had made two- 
thirds of the passage the wind increased to a perftct gale, and wave 
after wave, which ran almost as high as I have ever seen them in 
Lake Superior, broke ovejr our canoe until it was more than half 
full of water and in momentary danger of sinking. By great ex- 
ertions the men succeeded in reaching the bordfrs of a small island| 
and we dragged the canoe into a marsh. Everything was tho- 
roughly soaked, with the exception of my note books, which, very 
fortunately, were secured on my person.- A fire was built in a 
apruee thicket, the highest part of the island, and we set about dry- 
ing our persons, clothes, maps, and instruments. As the wind con- 
tinued high all the afternoon we were forced to camp on the island. 
The lake is about two and a half miles long and one mile and a ' 
half wide, a-very small sheet of water to afford so heavy a swell. 
Our misfortune is to be attributed, however, more to the size of our 
canoe than to the roughness of the lake. 

September 29. — Crossed to the main shore, and made a portage 
of, a mile and a half, to the Chippewa or Manidowish river. The 
trail, for nearly the whole distance, leads through swamps flooded 
"with water almost ice cold. The river at this point is about forty 
feet wi3e, winding to the northwest through marshes like the one 
just passed. 

Had it not been desirable to visit Lac du Flambeau, we might 
have reached this point by ascending the river from **Six Pause 
portage," through '' Cross" and other small lakes; and this was the 
route pursued by Mr. A. B. Gray and party in 1846, as I have since 
learned. I knew nothing of the route, however, until I reached 
Lac du Flambeau, when I learned it from Puzigwingis. It is the 
one commonly followed by the Vieux Desert and Trout Lake In- 
dians in passing from their villages to La Pointe, and is in every 
respect preferable to. the one pursued by us, for persons wishing to 
pass from the head of Wisconsin river to the neighborhood of Mon- 
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Xxcti\ ami Bad riversior to any point northwest of Lac du FUmbeaoi 
\YhiIc tko men were sent up the river with the canoci Mr. Oa€^ 
1()- and luyscif ti uk the trai^for Trout lake.« The portage ii^i 
cxoelltut ono, about four miles and a half long, and passes fii^ 
dis&lauoo over a sandy plain supporting a few scattering pines. Xhl 
surface of the c:rouiul is liti-rally covered with the wintergrco^ 
and the general features of the landscape resemble very much thoM 
seen iii the neighborhood of Lac Court Oreille. About half W9f 
the portage we ascended a hill of drift between forty and fifty fci| 
ia htii^ht, with a great number of crystalline boulders and a ftil 
Iai«:e ira^ments of sandstone scattered over it. From the top f| 
this hiil a lan^e of highlands were seen in cur rear, distant ei||| 
or ten miles> bt^aring northeast and scu:hi¥tst. From their positiii 
and course we judged thim to be a continuation of the raagessM 
in ascendir.g Lao da KL^mbe^u river. The drift continues on d| 
Trout lake. 

About or.e iv.ile before rcai bir.g ;he l«ke, the river becomes Ti^ 
sV.aV.ow. ar.o. :s <o ir.Uvh olstruvied bv bc*ulders as to reqairsjl 
portAp: :o be cii^o.c. T.^cre is ar. iLjian village at Trout lab 
wb;*!; is or/.y o*:uj^v;ei;, howtvc:, d«rlr.g ihe susuoer aad ftR 
r.;o:::>.s. T.;i^* b.:\e gA:i-er.s:\: v::i. lii p>:c.:ce5 at this pls% 
tV.o.ij^V. :;.*;: r::::o.j-iI oopctieLce iv: :::^ is i:{:a the lake,wbM|; 
ju^sthir.! a i^lc:;;.;^*. sTspp'y o: f.-e dssk. T^e few Indiaasssi. 
ke;c x^iu* prerar.r.g :o cer**: :V: ::;cir iuiiiliig f^roiiads. Odllf.i 
>»AbAv.s, h*A,; .Lutiic:' ::.e W.cc.t.sIl iiii, c.iLf :o cur canoenfj 
bejij^eol *»:;;.c f,. -:. :z re:u:r. ;V: wiiji i.c sti: i:$ a id* of veiyill 
youtoest & ::.,•<; ic,: i:;.Vl*s piiStzt, i< n::c 'Ltzk :wo-:hirdsafili| 
p*. o^Mov.s >8kh;.:. >"e : ; .: Vrci^j^i: v.:i «> :*: m La Foil: te wercoi! 
^v.ro*e% . *::,', >* e iii ;:,•; \<: 7t:;::2:<£ =.::* ;iii cze-third af m n 

r;v;i; Uk.' .* ;?ex::: .v i i;.: ;^/.s5':i^ in i::L; ::xr iai!esYiJ| B 

^i'.^,- ,'^ ixKf.'.jj ;,»e :: iV:'.^ u<: i ci<. s^rr<:rui.£ a sparse grofi 
*r: Nffj... y.:<* JL. .-, : ■*): O..: ;:A.re£ £:::<^ ;: w££ a«rihciit|tl i 
* • I \«. :c ,*-:«;: S.w li'ki Wt :ijij.s-z ^a thetittlA * 
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bornbleDde) and greenstone, with amf^ller ones of amygdaloid, 
irere seeti near the east end. 

We bad great difficulty in finding the portage from this lake. It 
begins oh the northeast shore, and is about two and a half miles 
long. Its course is nearly due east, passing a good part of the dis- 
tance along the margins of cranberry marshes. Three small ponds 
trere passed in the first two miles. They are connected by a small 
Stream flowing into Upper Rock lake, and which is navigable for 
canoes up to the second pond. From this point a portage of every 
tiling has to be made to Lower White Elk lake. The country 
passed over yesterday and to-day is made up of drift hills, from 
twenty to sixty feet high. The sand is white and coarse, while the 
boulders, which are disseminated through the upper part, were de- 
rived almost entirely from grnnitic rocks. The soil is thin, but sup- 
ports a growth of small pine, poplar, birch, spruce, hemlock, Hr, a 
few oaks, and some bass wood; the swamps, as usual, being filled 
with tamerack, or, where that is wanting, over run with cranberry 
bashes. 

Lower White Elk lake, where we camped, is about threequar-^ 
ters of a mile long, and a quarter of a mile wide. Here we found 
a number of deserted wigwams and the remains of a garden. The 
lake affords great numbers of fish, and the quantity of their remains 
scattered around shows they are the principal article of food 
among the Indians who occasionally inhabit it. 

October 1. — A very heavy frost this morning; the thermometer 
fl^tanding at 25° Fah. at half past six o'clock, We crossed first 
White Elk lake, and, by a stream twenty feet wide and a quarter 
of a mile long, passed into second White Elk lake, which is about 
two miles long and one mile wide. From this we passed into 
tbird White Elk lake, by a river ten yards wide, and three hundred 
vards long. This lake is nearly circular, and about one mile in 
ili&mcter. • It is very shallow, not haying a depth of more than 
three feet at any point, with a mud bottom. We noticed here a 
phenomenon, not hitherto obserVed in any of the great number of 
^mall lakes we have seen in the territory. The whole surface of 
the ^9Lke was covered with bubbles of light carburetted hydrogen 
gaa, whioh was constantly ascending from the bottom. 

From this lake, a portage of a quarter of a mile brought us to 
the fourth White Elk lake. The portage leads due east, over drift, 
covered with a better soil than any met with for several days past. 
It .supports a tolerably good growth of sugar maple, birch, oak, 
poplar, and a few pines. This lake is a beautiful sheet of water, 
about one mile long and three-fourths of a mile wide. The bottom 
is co.vered with peUbles and the shores with boulders, some of 
which 'are very large; one of them being over fifty feet in circum- 
ference. This is the source of the east or Manidowish branch of 
Chippewa river; all the lakes and streams beyond thfc point, which 
^end their waters to the Mississippi, being tributaries of the Wis- 
consin. The hills, bounding the north and east shores, are about 
one hundred and fifty feet high, and are composed of white sand, 
with occasional boulders scattered oyer the surface, Almost all 



97 [ 57 J 

reaching our camping ground, when a solitary boulder showed itself; 
and, a few minutes afterwards, the shores were found lined with 
pebbles, washed out of the banks, which are composed of sand, and 
are from three to twenty feet high, and covered with pine, fir and 
spruce, with a few aspens and small birch. The low grounds, 
which frequently intervene between the river and the high banks, 
support elm, and, where very low, tamerack in abundance. The 
margin of the water is overhung by alders and the bush cranberry. 
At one point the drift was seen resting on a bed of reddish colored 
indurated clay. The banks, where slides have taken place, present 
all the .appearance of stratification, with a dip to the south greater 
than the fall of the river. A few first rate and many second rate 
pines were seen. 

October 3. — We left camp at 8h. 30 min. this morning, and at Ih. 
30 min. reached the first rapids. They are made by a low range 
of gneiss and gneissoid granite, bearing northeast and southwest, 
and are half a mile long. The fall is not very great, but the navi- 
gation was rendered rather difficult by the great number of boulders, 
some of them very large, which cover the bed of the river for nearly 
the whole distance. Above the rapids the river is fifty yards wide, 
below them it contracts again to thirty yards in width. 

Three other rapids occur in the distance of one mile and a half. 
The first one is short, but difficult to pass. The river is divided by 
a small island at the foot of the rapid. The channel for canoes is 
on the east side of the island. The second one is made up of 

franite, with gneiss resting on it; and the third of gneiss and horn- 
lende. In the forenoon the river was much obstructed by drift 
wood, and very crooked, except in the vicinity of the rapids, where 
its channel lay, for some distance, between the elevated ridges of 
rock. The country for a short distance above and opposite these 
rapids is open, bearing thickets of small birch, and a few stunted 
pines scattered through them. Occasionally, a solitary large pine 
was seen standing on a sandy knoll, twenty or thirty feet above the 
level of the river. Below the last rapids the country is made up 
of sand, apparently destitute of pebbles, with sandy loam on top, 
and supporting a tolerably good growth of pine, birch and aspen. 
October 5. — Ninety-six Hiiles (according to our estimation of dis- 
tances) below the mouth of Muscle river, we came to a high range 
of rocks, consisting of hornblende, gneiss, and gneissoid granite. 
This range is about one hundred and fifty feet high, bearing north- 
east and southwest. The rapids formed by it have a descent of 
about thirty feet in a quarter of a mile. The portage path is on 
the east side of the river, and i* about five hundred yards long. At 
this place we found a squaw with a quantity of dried fish, a most 
fortunate circumstance, as we had had no meat for the last two 
days, and the men had been unsuccessful in their attempts to 
spear fish. 

On a small prairie, half a mile from these rapids, I measured a 
granite boulder seventy- eight feet in circumference, and ten feet 
high. 

The rocks continued to show themselves until, ten miles below 
7 
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the last range, we came to one about three hundred* feet high, 
composed of sienite and greenstone trap, traversed by veins of 
feldspar, quartz, granite, and titaniferous iron. The granite reiat 
are from two to three feet in width, and porphyritic. * 

The average width of the river yesterday was from forty toU^ 
yards. The banks were of sand, from ten to thirty feet in heig^ 
and exhibiting, at some points, extensive slides, similar to th6liF^ 
seen on the Chippewa, below the dalles of that river. 

I made an excursion into the country yesterday, commencing 
the foot of a large island, the first one of any size met with in di 
scending the river. I , proceeded directly west, and foand i 
country to present a succession of low ridges and tamerii 
swamps. The ridges are sandy, with a thin soil, and from a qttii 
ter to half a mile wide. On the more elevated grounds are soa 
first rate pines, and a great number of second rate ones. I tli 
noticed a greater number of large white birch than I have HA 
with in any other part of the district. • \ 

A few miles south of this, the Eewaykwodo portage begins. H 
passes, fof some distance, over a rolling sandy country, which isAi* 
general character of the region bordering the river for some miler 
above and below the beginning of the portage. A narrow atrip at 
small pines lines the banks of the river at intervals; but, aiyoii. 
recede into the country, there are few trees of any size to Iw 
seen. Clumps of very small birch and pine are .scattered over it 
This portage leads to Lac du Flambeau, by way of Swamp X^ 
waykwodo, Leich, Sheshebagomag Mishekun, and La Roche qii 
Traine lakes. Just below the Kewaykwodo portage, the riyer V 
filled with boulders, some of which are very large. The portagtf, 
may be found half a mile above the point at which the boalden^ 
first show themselves in descending the river. 

The banks of the river to-day were of fine drift, generally from 
three to eight feet high, and restitig on a bed of red clay, the thick-' 
Bess of which is not known, as it only rises from twelve to' eighteen 
i»#hi«|6 above the water level. It is stratified, exceeding compact, 
and in seams about an inch thick. Some of the ridges, sections of 
which are made by the river, are from fif^y to sixty feet high, and 
composed entirely of sand, with pebbles and a few small boulders 
near the top. 

October 6. — About eight miles below the last high range, we 
came to one about one hundred and fifty feet high, composed of 
the same kind of rocks — sienite and hornblende. The rapids tt 
this place are half a mile long, with an island dividing them at 
the lower end. At the foot of the island the water falls two and t 
half feet perpendicular. There is a portage path on the east side 
of the river. One canoe, however, descended the rapids without ' 
much difficulty. 

There is a succession of small rapids for the next four miles, the 
rocks showing themselves in the borders of the river, at short in- 
tervals, the whole distance. The river is very shallow, verj- wide^ 
and the bed covered with boulders, many of which are from thirty 
to fifty feet in circumference. In the afternoon, we reached a 



99 [ 57 ] 

point where the riTer is from four hundred to five hundred yards 
-wide. Up to this point it has been so shallow, below the last ra- 
pids, as to allow the canoe to pass with difficulty. Here it is deep, 
with no perceptible current, and continues so for about six miles, 
when it is again obstructed by boulders and a succession of rapids, 
which continue for about eight miles, the rock showing itself in 

Jlacci at several points, in the middle of the river. The rocks are 
pe grained granite, hornblende, trap, and porphyritic sienite, in 
Iw rang^es, all bearing northeast, and traversed by wide quartzose 
/veins. The country, with the exception of the primitive ranges, 
iMj in the immediate neighborhood of the river, mostly broken sand 
'prairie, with a few small pines scattered here and there; occasion- 
idly a few shrubby oaks, small birch, and aspen, show themselves. 
'The xidges are densely timbered with hard and soft woods; among 
'which, when the rocks approach the surface, a great deal of fine 
"cedar is found. The river bottoms, which are sometimes from a 
quarter to half a mile wide, are timbered with oak and elm of 
'Kood size, or covered with a luxuriant growth of grass. 

October 7. — We left camp this morning at 7 o'clock, and two 
aailes below came to a low range of trap rocks, bearing northeast 
rand southwest, and making rapids. One mile below this, we 
Reached the largest rapids of Wisconsin river, known among the 
traders and lumber men as Grandfather Bull falls. A fine section 
is exposed at this place. The top of the range is about one hun- 
dred and fifty feet above the level of the water, which cuts through 
Che rocks for the distance of one mile and a half. The fall of the 
-'water in this distance I have no means of ascertaining. At the 
^pper part of the rapids the river is divided into three chutes, by 
^two chains of rocks, which rise from ten to fifteen feet above the 
iwater, and continue for some distance below the commencement. 
^^The rocks on the north side of the range are greenstone trap, over- 
■laid by gneiss and hornblende slate, while the lower part of the 
rapids is made by gneiss, interstratified with mica slate and talcoss 
.llate. The stratified rocks above the rapids have a dip of 20^ to 
■the northwest. The river falls, lor a greater part of the distance, 
on a succession of small cascades, made by the tilted strata extend- 
ing across the river in the line of bearing. A few of the cascades 
,are seven or eight feet high, but generally from two to five feet, 
|ind from sixty to eighty yards apart. At the foot of the falls, the 
'gneiss and mica slate dip 57° S. S. E. 

Four miles below the falls, we reached the mouth of Skakweya 

■or New Wood river; and, much to our joy, found a trading house 

vestablished there. The person who occupies it intends opening a 

fferm, and has already made a small clearing. We obtained from 

■*liim some pork and a lot of fine potatoes. As we had been without 

meat for several days, we found the Svour pork quite palatable. The 

'" potatoes, which were raised here, are equal to any I have ever seen. 

About one mile and a half below the mouth of New Wood river, 

I number of springs, strongly impregnated with iron, burst out of 

the west bank of the river. As the springs are but a few feet 

4boye low water mark, every rise of the river carries away most 
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of the ferruginous matter deposited; still there is a deposite of coB^ 
siderable thickness lining the shore for the distance of a quarter 
of a mile. The hill in. which the springs originate is about eigbtj 
feet high, and extends back from the river from a quarter to atu 
a mile, to a deep ravine, into which springs discharge from tke 
same hill, but present no indication of iron whatever. 

At the mouth of Copper Rock river, five miles below the mouth 
of New Wood river, a trap range crosses the Wisconsin, makinc 
an island in the river thirty feet high, known as ^^ Rock island.^ 
This range makes dalles on Rock river, several miles above it» 
mouth. The walls of rock at the dalles are from forty to fiifty feel 
high, and, at one point, approach within six feet, through which 
contracted space the water rushes with arowy swiftdess. There i* 
a portage of twelve miles from the mouth of the river to a ppiit 
above the dalles; the river is then navigable for canoes to thft 
lake, of which it is the outlet, a distance of about forty milck 
Greenstone continues to show itself in the river, without formiiy 
rapids, for the next three miles. 

Five miles below the mouth of Rock river, a farm has bea 
opened by a Mr. Goodrich, on the east side of the Wisconiii. 
We camped at this place, and were indebted to the proprietor for 
the first good supper we had had for nearly a week. 

October 8. — One mile below Goodrich's, Prairie river comeiii 
from the east, and just below its mouth a range of hornblendetnp 
crosses the Wisconsin, having a local bearing east-southeast aiii 
west-northwest, and forniing " Beaulieux's rapids. At one point in 
these rapids there is a fall of four feet, afifording excellent facili? 
ties for driving machin*ery. A saw mill is now in process of 
erection at this place, which will be completed during the winter, 
and go .into operation next spring. 

Seven miles below these rapids,* near the mouth of Pine river^ 
trap shows itself in the bed of the river, without obstructing navi- 
gation. About four and a half miles below the mouth of Fine 
river, " Trap" rapids begin, and immediately below them a'reddiili 
colored, compact, fine-grained granite, shows itself in the banks of 
the river. Three miles further, a range of hills, from three hundred 
and fifty to four hundred feet high, and bearing northeast and south- 
west, skirt the river for some distance. They are, so far as ohserT- 
ed, made up entirely of a greenish colored compact, petrosiliceonf 
trap, fusible, with diflSculty, before the blowpipe into a colorleM 
enamel, resembling very much some trachytic specimens brought 
from the Euganean hills, and from the Cantal. This rock extendi 
to within a short distance of '*Big Bull" falls, and forms the molt 
southerly range of hills in the eastern part of the Chippewa lanl 
district, the corner of which strikes Wisconsin river in latitude 
45^, and about six miles above the falls. 

We got to the falls a little after 3 o'clock, p. m.,and havinf 
made the portage around them, which is about one mile, devoted 
the remainder of the afternoon to procuring supplies for the fur- 
ther prosecution of our journey. It was with the utmost difficulty 
we could procure a pound of pork, and it was only after havinip 
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made a number of unsuccessful applications that we found one in- 
diyidual willing to accommodate us. The reason assigned for re- 
fusal was the scarcity of provisions at this particular season, — the 
spring supply being nearly exhausted, and the fall one not having 
arrived. I was informed that the cost of mess pork at this place, 
including first cost and the expenses of transportation, is about 
thirty dollars per barrel, while flour costs from ten to twelve dol- 
lars. 

The village at the falls consists of a number of very good framed 
houses; and from its position, with regard to the lumber trade, in 
conaexion with the productiveness of the soil in its vicinity, bids 
fair to become a place of considerable importance at no distant 
day. An ' ffort is being made to lay out and open a road from 
Oreen Bay to this place, which^ when completed, will materially 
accelerate the settlement of the country, not only by affording fa- 
cilities for emigration, but also by reducing the cost of provisions, 
which; at present, is a serious matter to new comers, who have to 
purchase almost everything for the first year. 

One of the finest pine regions of Wisconsin enters the district at 
xthis point, from the south, and extends for some distance above 
Spirit river. The general character of the lands bordering Wis- 
consin river from near its source to the neighborhood of *'Grand- 
father Bull's falls" has been indicated. Below that point, from a 
quarter of a mile to a mile back from the river, ridges, bearing 
maple and other hard woods, begin and extend back into the coun- 
try for many miles, while between the river and maple lands good 
pine is abundant. 

The rivers originating in the Chippewa land district, down which 
logs can be run, are ''Rib," ''Trap," "Rock" and "New Wood" 
rivers. On all these streams first rate pine abounds, and on all of 
them '^logging companies" have been established. The country 
between them is made up of maple ridges, interspersed "here and 
there with marshes. No pines have yet been cut on this portion of 
the district above New Wood river, but it was expected that a "log- 
ging company" would commence operations on it the coming win- 
ter. There are from one hundred and fifty to two hundred men 
engaged in "logging" on the Wisconsin and its tributaries, above 
"Big Bull" falls, many of them, however, being employed in the 
land district east of the Wisconsin. 

It is impossible to estimate satisfactorily the amount of timber 
which has been taken from the public lands in this neighborhood, 
as much of it is cut by the various mills situated below "Big Bull," 
but soraie idea may'be formed of the pine trade of this region, from 
the statement that the three mills at these falls have, together, 
averaged about 17,000 logs a year, for the last six years. As al- 
ready intimated, much of the timber cut on the Wisconsin and its 
tributaries above "Big Bull" is floated to the lower mills, while 
none of that which passes down "Rib" river, which is said to run 
ihrough excellent pineries, is cut at the upper mills, that river 
ceming into the Wisconsin below that place. I was informed by 
the oldest mill owner at the falls, that the mills have never been 
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^mcirkriP' iiiitil this', yi^ar, ovring to the insufficiency of hudiiilr' 
llir pinrriiN. Tliry cunscquenlly have not only remainedide Jitjlp: 
rin^C winliT, but also a portion of eacli year during whidktk^j 
roiilil hiivr npiratnl, had sufficient material been afforded. M||| 
thr liiNt ynir, howt'viT, \hv influx of bands has been such astoul w 
riinl \\\v boiiif that the mills will be kept in active operatinlipjl 
nn^ \\\v whnh» running season; and the owner already refemll 
rxpiu'ts to run liis milT through the winter, having erected i")i 
ruNsion wIim'P' with that view. 

Within thr Inst two years, five farms have been opened iai 
nri^hborhood of Hig Bull falls. The principal'crops, so far,l 
b«*on potutoi s, turnips, and oats, all equal in point of yieUi 
qurtlitj to any produced in the Union. Wheat ha^ not yet ' 
trird, but thi' *^ settlrrs" seem to think b'lth climate and soil I 
mirnbly ndtiptod to its cultivation. The farmers meet with re 
nt\W tor nil thrir surplus produce at good prices. Potatoes arei 
this season from 7.^ cents to $1 per bushel: turnips 50 cents] 
bushcK and cats $1 per bushel. Wages in the pineries are 
$l^ to $*^0 ncr month. 

•• Big Bull frtl's'* are made by a range of sienitic granite, ( 
hniji greenstone trap, about 30 feci high, and crossing the 
\\ith a bcaiing K. N. V!., and W. S. \V. The river is divideit^ 
an ivlanJ. upon wl.uh two or thrte mills are trected. Thefi^- 
pcndicu<ai ta'l ot' the vast chute :s abou: four fee:. :bai of theiiit 
cl»:.tc a>or.t c.cV.t tcct The ro.ks huVt :. d:r c: 24* to theKV< 
*\>mvcd ;»:<t bilow thr NilL^cf- 

<\/,>« *^ St\«;*. :v.*.is bt\^w •• Bi^ Fu!!.'* i i.igL graDittniffc 
N^owv :t>c". .^:\ tl«- \* cs: s:t:c v^:* tr.t* ri't:. :-,z.i ?.: severilMkcr 
pon ts. i«tu«'t: \\::: ^v.! •• 1 ::::* Fu'l r::::?." Ji r.r.hzir of iSuH 
.lie r \ r os;: r< s o t 1 1 i > : :v. . : .* , k . 

\j •* 1 :t/c Bv. .*" :htr« s .:s. ii* > ^ "■:::.- i:? n= f. :::re€ qnaiM 
ot ;. r^" *' o.» . o •!< wcf > . :' .": T.t :.-fr. :«• : .lt voyage* 
,4N.%r.c t^r >x : .* ; -..r .. r. :>5 :..r::. ir.-.i ::> rx:rptioBo(l 
N ^ > A • o> .* • ■\ < V. ;".':• ;v T: f • < r ; z iz iZ.cz.Lz ** fall" il 
i\ .s y^'^.i^ ; > .; ..;■;• •«:* .', :.i .7^:. r .:? wi.'t Ifiisth of •▼€! 
1a' .1 :v «. j> ".«.— X js ; .:•./. -.ii, : : .:: tii: rr ten M 
VYa s,< ns .« i x ;x nT fr.. ir::T >! r.-'t: . rzLpfcrt *ie«ti 

\ . ^ , • . , , ; V f :. ^ t . : - . ? f ; • >t.v? I: IkWi 

>' ^,^,T X,- ^. r. .-; ■ .:: ..■:r- : -f :: -nt: nr-tiittk 

■ > ^ ' «: , . . • . .- ^L- . , • ; - : • :; f :::::::.: t X^Ol Tfc 

■< * '^ ' X * . '^ •..-,';: . ; \: *■■:::*". F t . T* feel ii 

« * V J ,',.,.• ■ ! . - ? - - . : £ r .rt Iwdi 

'** . V • • ^. ^ • . - : • J r : - * : J 1 2 Tf -i *iw 

' - ^ ' ^ • -^ - * : - 11 / - 1 r rittVef 

* » • >> . \ ^ . \ • ^ • ^- •» -*^": "T 5%L'.T f rf til 
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-with a dip of 6^ to the S.. S. £. The rock is trayersed by numer* 
ouB quartz Teins, from one to four inches wide, and running in the 
direction of the line of strike. The direction of the clearage joints 
is 15^ west of south, and due east and west. The rock is overlaid 
by twenty feet of fine drift, with a thin soil of sandy loam. 

The country is gently undulating prairie, with clumps of very 
SBiali pines scattered over it. 

One mile below this we reached Du Bois's trading house, where 
we expected to replenish our small store of provisions, but were 
disappointed, in consequence of the ^'fall supplies" not having ar- 
rived. About five miles below Du Bois's, the greyish colored gneiss- 
oid is again exposed for some distance along the west bank of the 
liver, succeeded by a very fine grained reddish granite. The rock 
is covered here with about ten feet of fine drift, with a thin soil, 
supporting a small growth of oak, elm, and aspen, on the west 
sidci while east of the river a beautiful undulating prairie extends 
as far as the eye can reach. 

. We got to Stevens's Point at 2^ o'clock. The village contains 
about twenty very good framed houses, several of which are stores. 
There is also a saw mill here, erected this year. All letters for the 
upper Wisconsin have to be sent to the post ofiSice at this place, 
from which they are carried to the mills and pineries above by pri- 
vate conveyance. 

One mile above Stevens's Point there is an exposure of horn- 
blende slate for half a mile, succeeded by gneissoid granite, which 
extends for some distance below the village, forming rapids. The 
bearing of the rocks is N. E. and S. W. 

The country in the vicinity of this place is undulating, with a 
tolerably good soil, supporting a growth of oak, elm, maple, and a 
few pines. 

Two miles further, brought us to Connaught rapids. This point 
is exceedingly interesting, not only on account of the great ex- 
posure of rock, but also in consequence of the foldings and con- 
tortions which have been produced in the stratified rocks, at the 
time of the intrusion of the lower mass. The prevailing rock is a 
very decompoundable amphibolic gneiss, passing into a highly fer- 
ruginous mica slate, green, brown, and reddish grey, in different, 
localities, and associated also with a very light colored granitic 
gneiss. These rocks all have a vertical dip, and are compressed 
by lateral force into almost every possible wavelike form. Be- 
tween the layers of gneiss, veins of feldspathic granite, or lepty- 
nite, from six inches to twenty-five feet in width, have intruded at 
intervals, and, at many points, overlies for a long space the verti- 
cal edges of the gneiss. Some of the veins are porphyritic. The 
direction of the plane of stratification N. W. and S« E. Numer- 
ous veins of quartz and of feldspar, from an inch to an inch and a 
half in width, traverse both the stratified and intrusive rocks, and 
have a N. E. and S. W. direction. Camped one mile below the 
commencement of the rapids. 

October 11. — There is a fine display of gneiss on an island oppo- 
site our camp. It is a grey colored, very fine grained, compact 
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rock, with a few crystals of glassy feldspar disseminated through 
it, bearing E. N. E. and W. S. W., with a dip S. S. E. of 19^. It 
is traversed by many granitic veins^ folK»wing the curvatures of the 
strata; and these veins are traversed in turn by veins of quartii 
from half an inch to an inch wide, having a N. E. and S. W. 
direction. The gneiss is overlaid for a considerable space, at many 
points, by a very fine grained reddish colored granite. 

About two miles below the Connaught mill, and about one-fourth 
of a mile below the mouth of Plover rive)*, the gneiss is again ex- 
posed, bearing N. E. and S. W., with a dip of 45*^ S. E. There ii 
no bending of the strata at this place, nor did I observe any in- 
trusive rock. Below the mouth of Plover river, the drift banks 
rise on the east side of the Wisconsin to the height of thirty and 
fifty feet above the level of the water; and, at the bends of the 
river, sand slides occur, precisely like those seen on Chippawt 
river, some of which ,are more than half a mile in length. Very 
few pebbles are mixed with the sand. The country is a rollirig 
sand plain, with a few pine bushes and dwarf oaks scattered 
over it. 

The next exposure of rock is at the commencement of the Qrand 
rapids, about twelve miles below the mouth of Plover river. These 
rapids are nine miles long. Their ^'grandeur" consists not in cas- 
cades or bold escarpments, but in their length, and the great num- 
ber of low picturesque rock islands, covered with trees, which dot 
the river and divide it into numerous narrow channels or chutes. 
The rock is a very compact feldspathi^c gneiss, with occasional 
wide veins of granite traversing it; gradually assuming a true por- 
phyritic character about the middle of the rapids'; and, toward 
their termination, merging into a gneissoid granite; andj finally, at 
the village of the "Grand rapids," into a fine grained reddish colored 
granite of precisely the same character with that ^ hich overHes 
the gneiss at Connaught rapids. The bearing of the rocks is E. N. 
E. and W. S. W. 

The village at this place containes a number of go()d houses, and, 
from the air of business and comfort about it, I should judge it to 
be a prosperous one. There are three mills on these rapids, which 
.give employment, directly and incidentally, to a large number of 
men. The river banks in the vicinity are low. The country is 
covered with a good growth of oak, elm, poplar, birch, sugar ma- 
ple and pine. 

. October 12. — There was a light fall of *now last night, and the 
sprinkling of pure white on almost every variety and shade of 
color of autumnal folige, intermingled with evergreens, combined 
with the wooded island in the distance, the rapids with their rocky- 
projections in the foreground, and the dense forest on either shore, 
to make up one of the most picturesque and fairy-like scenes 
imaginable. 

The river, for some distance below this point, is full of rock 
islands, rising from ten to fifteen feet above the water level, and 
made up of a reddish colored rock, composed of quartz and feld- 
spar, bearing N. E. and S. W., with a dip of 39° to the S. E. 
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About eight miles below the ramp of last night, we reached 
Whitney's rapids; the rock, during the whole distance, being a 
feldspathic granite, with little or no appearance of mica in its 
composition; and, as the rapids are approached, showing a great 
disposition to decompose on exposure to atmospheric inflence. 

The last exposure of granite on Wiscon«^in river is seen a short 
distance above the old mill dam, at these rapids, and extends down 
the river for the distance of a quarter of a mile, gradually be- 
comiDg more quartzose in character, and at the point where it dis- 
appears is traversed by many feldspathic veins, from one to eight 
inches wide, having a N. W. and S. E. direction. 

Above the granite at the old mill dam is a bed of ferruginous argil- 
lite, four feet thick, succeeded by five feet of decomposing feldspar, 
above which is a bed, two feet thick, of well digested kaolin, or por- 
celain clay, with large amorphous crystals of quartz disseminated 
through it in veins, and containing a notable quantity of pyrites. 
Then succeeds a variegated white and yellow sandstone in their 
laminae, from the sixteenth of an inch to an inch in thickness, rather 
coarse grained, somewhat micaceous and weathering easily. Some 
of thi laminae are green, and the whole dips 4° to the southeast. 

A quarter of a mile below the old dam, on the east side of the 
river, the sandstone forms a mural escarpment of thirty-five feet 
in height, in strata of from two to eight feet thick. On the west 
bank, opposite this section of sandstone, the most southerly expo- 
sure of crystaline rocks on this river rises to the height of six 
feet above the water, and is composed of a quartzose granite, con- 
taining magnetic oxide of iron. 

Two miles below Whitney's rapids is the foundation of a town 
called " Point Boss," consisting, at present, however, of only two 
houses. This is a somewhat important place, in a geological point 
of view, as it is situated near the margin of the great sand region 
where it crosses Wisconsin river. 

October 13. — At 1 o'clock we reached Petenwell Peakj thirty 
miles below Point Boss. The country between these two points 
resembles, in almost every respect, that seen below the dalles of 
Chippewa river. The river winds through sands, rising forty and 
sixty feet above its level, and presenting in its bends extensive 
slides, from a quarter to half a mile in length. It is very crooked, 
and the channel rendered somewhat intricate by the great number 
of sandbars, which change their position with every rise and fall 
of the river. Not a boulder, nor scarcely a pebble, is to be seen 
after passing the first ten miles below Whitney's rapids; showing, 
conclusively, that the forces which transported the immense num- 
bers of erratic blocks, met with in other sections of the territory, 
did not tend in this direction. Like ihe region alluded to on the 
Chippewa, the country is a succession of sand plains, rising in 
low steppes, covered with a short coarse grass, and having a few 
small pines and shrubby oaks scattered over it. 

About half a mile belore reaching Petenwell Peak, that huge 
mass of rock suddenly presented itself down a reach of the river, 
rising above the level sands to the height of two hundred feet, or 
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more, and presenting, in every respect, the semblance of a work of 
human hands, now dilapidated and in ruins. It required no excited 
imagination to see, in this extraordinary mass of rock, the remainf 
of some ancient stronghold. There were the massive walls, de- 
fined and regular in their outline, battlements, towers, buttresaA, 
surmounted by towering pinnacles, deep, dark windows, and, ia 
short, everything necessary to render the delusion perfect. 

The base of the peak is an oval, about three hundred yards in 
the long, and one hundred yards in the short, diameter. On the 
east side, the rock is almost perpendicular, and is washed at iti 
base by the river. On the north side, a small creek comes in from 
the west, close to the rock. On the south and west sides, there is 
a very abrupt slope from two-thirds the height of the rock to thi 
general level. This slope is' made up of sand and huge fragments 
of stone, with smalt pines scattered among them. The upper third 
is a perpendicular wall of rock, split into towers and turrets, and 
which I found it impossible to ascend. The prospect from the 
point which I reached is very extensive, embracing ,an expanse of 
country probably from forty to fifty miles in diameter. 

The general appearance of the country from this elevation is that 
of a level or gently undulating plain, dotted here and there with 
forests of small oak and pine. But on every side, as far as visioa 
can reach, other isolated peaks are seen rising from the pliii. 
One towards the northeast, and distant probably twelve or fifteen 
miles, is apparently higher than Petenwell; and others, in dif- 
ferent directions, from their appearance in the distance, no doubt 
equal it in height. To the southwest, on the verge of the horizon, 
there appears to be a connected chain of hills. In no other direc- 
tion, however, is there the slightest appearance of connexion 
between the elevated masses, each one standing ^' solitary and 
alone," and. miles from its fellows. 

The rock is a light colored, coarse grained sandstone, made up 
of perfectly rounded grains, many of which are limpid quartz, and 
cemented together with considerable firmness. Some of the strata 
are banded with white and brownish yellow stripes. 

About six miles below Petenwell Peak, there is an exposure of 
fourteen or fifteen feet of sandstone, in the east bank of the river- 
Seen from a distance, it reminded me forcibly of the "pillared 
rocks" of Lake Superior.' Some of the layers are soft and friable, 
while others are hard, and weather with diflSculty. The current 
of the river, which continually washes the rock, has cut away the 
softer layers, leaving the harder ones stauding out in relief, in the 
shape of rude cornices, while the rills produced by rains falling on 
the sandy slope above, and trickling down the rock at intervals of 
from five to twenty feet, have divided the cornices into capitals,- 
and the rock below into pillars, so that it has, when seen' from a 
distance, altogether the appearance of a magnificent colonnade, 
nearly a quarter of a mile in length, with the base of the columns 
resting in the water. There is a great difference in one respect, 
however, between the pillared rocks of the lake and those of the 
Wisconsin. While the first, generally small in diameter and 
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Sraceful in form, support an entablature often forty or fifty feet in 
epth, and crowned with noble forest trees; the latter, huge and , 
masaive in proportions, are capped by three or four feet of sand^ 
bearing a few stunted shrubs as worthless as the soil from which' 
they spring. 

October 14. — Nine 'miles below the last exposure of rock, thin 
slialy layers of sandstone appear just above the margin of the river, 
for the distance of half a mile. And four miles further, the rock 
rises to the height of twenty-five feet, in layers from six inches to 
five feet in thickness, variegated with red and yellow bands, and 
having very soft pulverulent nodules of oxide of iron, as large as 
walnuts, disseminated through some of the layers. The rock dips 
-4^ to the southeast, is rather fine grained, and contains a consider- 
able proportion of greenish colored grains, not, however, in suffi- 
cient quantity to impart a greenish hue to any of the layers. 

Two miles below this place, Fortification Rock rises to the height 
of more than a hundred feet above the general level. It stands on 
the west bank, about one hundred yards from the main channel of 
the river. The northwest side, which is one hundred and twenty 
feet long, is perpendicular,|while it descends, on the southeast side^ 
by a succession of narrow terraces, to the general level. The top pre- 
sents an almost unbroken outline, while the front has singularly 
weathered, at a number of points, into semblances of windows and 
loopholes. 

Selow this place, the rocks are almost constantly exposed, on 
one or the other side of the river, rising to the height of forty or 
fifty feet, sometimes pillared, generally mural, and with a con- 
stant dip to the S. E. of from 3^ to 4^. Some of the strata are 
laminated, and present a very remarkable appearance; the angle 
formed by the joints of the lamin<e and those of stratification, 
ranging from from 10° to 23^. In some of the layers, the laminae 
are parallel with the plane of stratification; in some they are 
waved, and in others oblique; in some the materials are fine, in 
others coarse; showing the changeable direction and force of the 
currents by which they were deposited. I observed strata of pre- 
cisely the same. character in the sandstone of Chippewa river, and 
occupying, apparently, the same position in the series. 

At 2 o'clock, we reached the chain of hills descried from Pe- 
tenwell Peak. They consist of sandstone of the same character 
with that seen yesterday and to-day, with the exception of the up- 
per layers, which, for the thickness of twenty-five or thirty feet, 
are white and sugar-like, and when struck with the hammer crum- 
ble into sand, rendering it somewhat difficult to procure and trans- 
port specimens. These cliffs diflFer from those seen yesterday, in 
presenting on one side a nearly perpendicular face, from two hun- 
dred to'three hundred feet high, while on the opposite side they 
descend, by long and very gradual slopes, to the general level. 
They rise at long intervals, being separated by wide ravines, 
sparsely wooded, and are distributed along the country like a cor- 
don of forts. Many, indeed most of them, resemble, when seen 
from a distance, artificial works, and one who has seen them feels 
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no flurprise that the superstitious Indian should consider thea 
dwellirifj places of superior intelligences, and look upon them with 
■we ami reverence. Although the materials of which the; are 
composed pOHsess little coherence, and are separable by a ifi|^t 
force, they will resist the siege of the elements for centuries yetiiil 
remain to mark the boundaries of cultivation, which can never ct- 
croach upon the sterile wastes encircled by them. 

Two miles further brought us to the dalles of the WisconsiiL 
The walls of sandstone forming the dalles are from twenty-five 
eighty feet in height, and from fifty to one hundred feet apart 
Between these perpendicular walls the river flows for some fivev 
six miles, its average width being about one hundred feet. 

Although it is quite as low as it was ever known, scarcely if- 
fording, in many places, sufficient water to float a canoe, in tke 
dalles it is deep, and the shadows of the rocks give the water 
almost black appearance. The current at the present stage is get* 
tie, and often almost imperceptible, and the bed, so far as I coaU 
judge, is free from loose masses of rock. When the river is higk| 
and especially during freshets, it is a passage of great dread to tk 
*^ rnftsmen," in consequence of the many short turns and project- 
ing points around which the raft is swiftly hurried by the curres^ 
which then forces its way through the long defile with thespeedof 
an arrow, being greatly accelerated by the great head of witm 
accumulated above the entrance, forming quite a lake, and preisiii 
to enter the narrow gorge. 

The weathering of the laminated strata before alluded to, with 
their exposure to the action of the current in different directions, 
and the cutting of the joints in varying lines afb productive of 
aingular and beautiful effects. Architraves, sculptured cornices, 
moulded capitals, scrolls, and fluted columns are seen on every hand; 
prenenting, altogether, a mixture of the grand, the beautiful, aid 
the fantastic. 

The dip of the rooks here is 3^ to the SE. The country is roll- 
ing, and the sands are covered by a thin soil, supporting a 
growth of small oaks. 

Octohrr 16. — Eighteen miles below the dalles, w.e passed " Win- 
nebaj^o portage,'* which leads to Fox river of Green bay, and was for 
man) years the route by which all the goods intended fir the trad- 
ing posts at Prairie du Ohien, and other points on the Alississippi, 
passed, in their transporution from Mackinaw. It is now considered 
the head of steamboat navigation on ;his river. Occasionally fiae 
sootions 01 sauiistono wore vVisplaye.l m tht b.uffs to-day, risinfi 
tvom \\\\v\\ to one huni'.ro^i tVc: ab.^vc ihe wi:er ieveJ. 

(>r/o>ir Uv -A: U o'clock :o da}, wc rtached •• Sauk Prairie," 
aMlI^^j^o cont;r.n:njj: soiv.c r.::v or <.\;y g:o.: t-.'^uses. It is beauti* 
l«U> !5itu;iJod on t::o r.orth bank c: tif riT*:. ^nd extends alon|[ 
^bojo toi acRvlj A :v.;\*. fr.o house? ?.tc iiirsi.y sibstantial neatly 
pAn;w*i ;;a;v.cs, thoujih tr.crc ?.:i <iMt:.\l "r::.k buildings, aod X- 
r.o;uod one bo*v.:i:;;" 5::*;,tu c o:" r.-.?.cr.ts;tii 'izz-estone. Tl^^ 
d;,^unoo J;on; '.h;S p'.i^cc ;o thi ,T.ou;r. c: \T.t Wi«crnsin is abox^^ 
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A short distance above Sauk Prairie, I noticed, for the first time 
on thi« route, the lower magnesian limestone, overlying the sand- 
rock which reaches, in the course of the river, from Whitney'* 
rapids to this place. At the junction of the two rocks, they pre- 
sent a very peculiar banded rppearance, when exposed in mural 
cliffs, owing to the intercalation of thin layers of the two forma- 
tions. 

At this point my geological observations ceased; the object of 
the reconnoissance having been to trace the rocks from Lake Su- 
perior to their junction with the survey of 1839, and make inci- 
dental observations on the topography of the country. Having ac- 
complished these objects to the best of my abilities, I hastened 
toward the rendezvous at Prairie du Chien, where we arrived on 
the morning of the 19th October. 
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^ CHAPTER IV. 

<3ENERAL OBSERVATIONS ON THE TOPOGRAPHY AND CLIMATE OF llW 

CONSIN. 

In estimating the value of a country, or, rather, its fitness fi 
sustaining a comparatively dense population, upon which its Tdi 
mainly depends, many circumstances have to be taken into ci 
sideration; all of them requiring an amount of patient and apei' 
rate investigation, for which neither time nor opportunity 
been afforded since the commencement of the survey. 

Among the objects of inqufry connected with topographical wi 
climatic considerations, may be enumerated — 

The general features of the country, including the relative pj 
portion of its plains, valleys, and hills, and their elevation aoo 
the level of the sea: 

The number, length, breadth, and depth of its rivers, and 
relative supply of water which they afford at different seasoni 
the year: 

The presence of lakes, or large bodies of water, their distifij^. 
tion, and the influence which they exercise over the soil aodW, 
modifying climate: 

The form and distribution of elevated lands or mountain raiigeS| 
their reflecting power in summer, and the quantity of snow which 
covers them in winter: 

The relative proportion of land and water: j 

The relative proportion of forest and prairie lands, and their*^ 
general distribution: 

The physical character of the countries by which the district 
under investigation is surrounded: 

The relative length and temperature of the seasons; upon widcii. 
will depend not only the character of its vegetation, but also tie - 
occupatibn of its inhabitants: ..^ ; 

The prevailing winds: ' ^: 

The quantity of moisture in the atmosphere, together with ill j 
usual electrical condition. 

The action of the direct rays of the sun, and the nature, of the 
soil upon which they act. 

Many other points have to be investigated, in order to insure ac- 
curate climatic deductions; but it it will be perceived, from those 
already enumerated, that a great amount of observation is reqiiired,:^. 
in order to speak with any certainty of the climate of a particultf 
region, and to warrant a comparison between it and countries al- ]| 
ready known. ^ ? 

The amount of information collected on these points in a single 
Neason, by c^ven the most assiduous observation, could notyof course, 
afford such a knowledge of the topography and meteorology of so 
large a district of country as would warrant any positive concla- 
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sions with regard to its climate, and its fitness for certain lines of 
agriculture; especially when much time had to be devoted to other 
subjects. A starting point, however, has been gained for future 
extension. 

"Where little is known respecting a country, the slightest addi- 
tion to the general stock of knowledge becomes a matter of import- 
ance. This consideration, together with the anxiety manifested 
by those who are turning their attention to the northwest, to be 
put in possession of all that is known with regard to its climate 
and capabilities, form, perhaps, a sufficient apology for reporting 
crude and imperfect materials. 

A knowledge of the climate of a country is quite as important 
as an acquintance with the distribution of its rocks, and the char- 
acter of its soils. Almost everything connected with physical ex- 
istence depends upon it. Whatever may be the constituents of a 
soil, without a climate suited to bring forth its energies, and ma- 
ture its efforts, it must always remain unproductive. Of the two, 
indeed, climate seems to be of the first importance; because, the 
one may be changed and improved by art, while the other cannot 
be subjected to such influence. This is constantly exemplified in 
every country where agriculture is based upon a knowledge of the 
properties and capabilities of soils. In some parts of our own 
countrj, exhausted and abandoned fields, whole districts, indeed, 
have been regenerated, and restored to their original productive- 
nessy by proper soiling, manuring, and a judicious succession of 
crops; but this has been done under the genial influence of a cli- 
mate in every way calculated to develope the natural resources so 
skilfully aided and called forth by the labor of the agriculturist. 
In other sections, where all the elements of productiveness reside 
in the soil in profusion, that due succession and duration of the 
seasons, so requisite for the development of vegetation is wanting, 
and all the efforts of art cannot change the order of things, or 
render them a fitting field for agriculture. It becomes, then, a 
matter of the first consequence to know the climate of a country, 
as well 'as its physical structure. Upon the temperature and du- 
ration of the seasons, depends the productions of a soil, and upon 
th* transitions from season to season depends, in a great degree, 
the health of its inhabitants, and the comforts of life. 

Little- more can be done, at this time, than to give a general out- 
line of the topography of Wisconsin, so far as it has been ascer- 
tained, and to indicate the principles upon which deductions rela- 
ting to climate are usually founded. Few data exist, by which to 
institute a comparison bet\veen this and other portions of the United 
States, and these are, most of them, inacceSv<?ible at the present 
moment. What data wc have are, principally, the results of ob- 
servations made at the different military posts, by direction of the 
surgeon general, and can only be used in a very general way for 
. the elucidation of the subject in hand. 

It is the more necessary to pursue this course, because, under the 
most favorable circumstances, many years must elapse before a 
sufficient number of observations can be made in the territory it- 
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self, from which to derive' accurate ideas with regard to its climate 
apd productions. As yet, we are in possession of little more than 
'^general knowledge of its physical characters. Meagre a'lthe 
*.«data are, however, they will be found useful, to some extent, in 
enabling those at a distance to form a more correct estimate of the 
character and capabilities of a very large and unsettled portion of 
our territory. This is highly important in an economical poiyil of 
view; without such information, the occupation of a country, and 1 
the consequent addition to the national wealth, would be postponed ' 
to an indefinite period. 

So far as my observation extends, the idea is very prevalent 
among those who have not examined the subject, that climate ii 
mainly determined by latitude, leaving out of view other and men i 
controlling influences. Up to a comparatively recent period, tk 
term climate was commonly applied to what is now meant by lati- 
tude; and thus the popular opinion originated and grew, that the* 
climatic elements of a particular latitude are the same, or nearly 
the same, at all points, and that the productions of a parall^ oft 
one side of a continent will be found occupying the same paral-, 
lei on the other, following its direction acrosS the country like a 
belt. Almost the only thing taken into consideration, when treat- 
ing of climate, was temperature, and this was supposed to depead 
entirely upon the number of degrees intervening between tbepv* 
tipular latitude and the equator. Hence the disposition so geao- 
ally manifested by persons removing from the old States to unset- 
tled territories, to seek the same parallels they formerly resided 
in. 

While latitude may be classed among the elements of clinate, it 
is well known to all who have examined the subject, that the esti- 
mate of the climate and productions of a country which only takes^ 
this element into account, must be altogether erroneous. And, it 
is believed, that when a knowledge of this subject comes to be 
more generally diffused than it now is, great numbers of those who 
push westward every year will not be deterred by the fancied rig- 
ors of a climate which does not exist, from penetrating a few de- 
grees north of their old latitudes, into sections where all the ele- 
ments essential to the successful prosecution of the ordinary pax^ 
suits of life, and their healthful enjoyment, abound to a more than 
ordinary extent. 

Temperature, upon which so much depends, both as regards pro- 
ductiveness and health, is not determined by latitude alone. Lat- 
itude exercises an influence only so far as the action of the direct 
rays of the sun is concerned; and their effect is variously modified 
according to the physical structure of the country. Other causes, 
some of them already alluded to, have to be taken into account 
when inquiring into the climate of unsettled regions, in which no 
observations, or but a limited number, have been made, and an es- 
timate formed by the application of general laws to the known 
facts. By reasoning from established principles, we may arrive at 
a considerable degree of accuracy, with the aid of a comparatively 
limited number of observations. Thus, if we know the topogra- 
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pky of a country, with its geographical relations, we may infer its 
climate by the application of principles deduced from a long series 
of obseryations made in other countries, the topogrhphy of which 
is well known. 

Agairii,. places haying the same mean annual temperature differ 
widely in climate. The mean annual temperature being deduced 
fkesa the mean temperature of all the seasons, it follows that a 

J lace haying an exceedingly low temperature in winter and a very 
igh one in summer, which is the case at many points in high north- 
ern latitudes, may give the same annual mean with other places 
"wkere the thermometer has not nearly so great a range. Climatei 
theOi does not depend upon latitude, nor can it be judged of from 
mean annual temperature. Other elements have to be ascertained, 
and these will now form the subject of inquiry so far as Wisconsin 
iaeoncerned. 

That portion of the territory in which observations were made 
durinff the last year, extends from latitude 43^ to 46^ 47' 10'', and 
from longitude 89^ 30', to 93"* 10' 30 '. It is very irregular in" its 
general outline, and is bounded by a line commencing at the mouth 
of Wisconsin river,' and following thence the Mississippi to the 
Falls of St. Anthony; from that point to the falls of St. Louis 
river; crossing in its course the head waters of Snake and Kettle 
rivers; thence following the coast of Lake Superior to the mouth 
of Montreal river; from that place to Lac du Flambeau; thence, in 
a northeast direction to a point on Wisconsin river, about ten 
miles, in a direct line, south of Yieux Desert lake; and from that 
point along Wisconsin river to its mouth. These boundaries in- 
clude an area of about 33,000 square miles; and it is to this portion 
of the **Chippewa land district" that all our observations refer. 
. As might be expected of such an extent of territory, there is very 
great diversity in its physical features, so great, indeed, as to pro- 
duce a variety in productions and climate seldom found in countries 
destitute of mountain ranges, or, at least, of plateaus greatly ele- 
vated above the level of the sea. It is divided by nature into three 
well defined districts, which, while they differ materially in their 
geologyi present also considerable modifications of climate, the 
result of local influences peculiar to each division. 

T^e first division, or that bordering on the Mississippi, extends 
through two degrees of latitude, in a direction nearly northwest 
from the mouth of the Wisconsin river. It is narrow, having an 
average breadth of only fifteen to twenty miles, except near its 
northern and southern terminations, where it is deflected east be- 
tween Prairie du Chien and the mouth of Ba^i Axe river, and north 
between the middle of lake Pepin and the Falls of St. Anthony. 

The second division, which has an average breadth of thirty to 
forty miles, crosses W^isconsin river between Whitney's rapids and 
Winnebago portage, and extends in a northwesterly direction along 
the line of the fiist division. Its northeastern boundary crosses the 
large tributaries of the Mississippi a short distance below the falls 
of these rivers, and is continued until it reaches the head waters of 
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Rush river, when it turns directly north, and terminates somewhere 
between the sources of Red Cedar and Shell rivers. 

The third division includes all the country between the north- 
eastern boundary line of the second division and the shores of lake 
Superior, embracing all the northern chain of highlands and the 
sources of all the great streams. 

The first division is based on magnesian limestone, has a good 
soil, and is covered with vegetation. Throughout its whole extent 
the surface is undulating, with few very high hills or deep valleysi 
and is about three fourths prairie land. Within its limits are in- 
cluded the mouths of the Wisconsin, Bad Axe, Prairie & la Crossei 
Black, Mountain island, Chippewa, Rush, Buffalo, and St. Croix 
rivers. It is well watered by branches of those streams, and many 
smaller tributaries of the Mississippi. It contains few lakesj or 
large ponds, until it crosses St. Croix river, when they rapidly in- 
crease in number, and marshes and wet meadows are frequently 
met with. In this section, also, springs occur. Some of them arCi 
no doubt, the outlets of lakes on the neighboring highlands, and 
afford a large and constant supply of water. At several points ad-' 
vantage has been taken of the elevation of their source above the 
river level, and the streams flowing from them have been applied 
to manufacturing purposes. 

The second division embraces a section of country made up 
almost entirely of barren sands, the debris of the lower sandstone 
of Wisconsin, with occasional patches of drift from more northern 
regions. It is generally *' rolling," or rises in steppes, from the 
margins of the rivers which pass through it to the height of forty 
and one hundred and fifty feet above the water level. It supportSi 
at intervals, thin clumps of stunted trees, and a few short coarse 
grasses. Along the borders of some of the stream**, however, oc- 
casional patches of a better sort of vegetation occur. While this 
division affords a passage for the rivers which rise in the highlaada 
of the third division, few or no streams have their origin in it, the 
sands absorbing the rains as they fall, and thus preventing their 
accumulation into streams. 

The loose sands, which are of great depth in many sections, are 
easily acted uppn by prevailing winds, and give rise, by their shift- 
ing, to constant local changes of level. Along the banks of the 
rivers a great number of sections were observed, showing a line of. 
former vegetation, now covered by from ten to twenty-five feet of 
sand. These circumstances must always render the sandy district 
barren. Whether the sands are likely to encroach upon the pre- 
sent arable lands, to any serious extent, is a question of great mo- 
ment, and one which will require further investigation for its solu- 
tion. 

The 3d division, which includes at least three-fifths of the terri- 
tory under consideration, diflfers, very widely, from the other divi- 
sions in all its general features. 

Throughout a great portion of it, south of the water-shed, crys-' 
talline and metamorphic rocks either show themselves in the slopes 
of the hills or^from the beds of the streams, underlying the soil 
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und drift, whiU north of the rid^e which diyides the waters of. 
L«ke Superior from those of the Mississippi^ they either come to 
the surface or are met with under the red sandstone series af that 
region. 

The water-shed is formed by a series of hilly ranges, which, oa 
the south side, coiiimence at an average distance of forty to sixty 
miles from the Mississippi, and form successively the falls and 
rapids of all the rivers above the northeast boundary of the 1st 
diyision, as well as of the small streams tributary to them. The 
ascent is, at every point where observations were mad?, very 
gradual, und, occasionally, for long distances, not noticeable ex- 
cept by actual measurement. On the north side the descent is 
much more rapid, the middle of the highlands approaching, gen- 
erally, within twenty-five or thirty miles of Lake Superior, and in 
some places.much nearer. 

These ranges are made up of successive chains of rounded hills or 
knobs, with an elevation of from thirty to two hundred feet above 
the. intervening valleys. Many of the hills are dome-shaped, and 
possess great regularity of outline. Most of them, however, are 
either oblong or irregular and ridge-like. The tops of the princi- 
pal ranges are from three to ten miles apart, and have an almost 
constant strike northeast and southwest, though many spurs are 
given oflF having various other bearings. The width of the base of 
the ranges is from one to three miles, while their summits present| 
almost uniformly, an assemblage, of low dome-shaped elevationsy 
with occasional exposures of trappean and granitic rocks. 

This description applies to all the northern ranges between the 
waters of Montreal river and those of the Bois Brul6. The high- 
lands south of Fond du Lac, in the direction of Lake Pokegoma, 
differ from those just described, in the almost total absence of any 
distinctly marked ridges or chains of hills, after leaving the im- 
mediate vicinity of Lake Superior. After passing the high hills 
south of the great bend of St. Louis river, and which approach it 
very nearly opposite the trading house, eighteen miles above its 
mouth, the country is undulating but not knobby; and occasional 
small prairies ,with numerous wet meadows, and tamerack, sprucoi 
and cedar swamps, present themselves in every direction until the 
head waters of Kettle river are reached. This portion of the 
coqntry resembles, in many respects, that lying along the line 
separating the 1st and 2d divisions in the neighborhood of St. 
Croix river. It is based upon the red sandstone, which is the only 
rock to be seen in place between St. Louis river, at the point de-* 
fiig^nated, and Kettle river, and that rock is only visible at a few 
points, being covered with a great depth of red marl in the north, 
and of drift further south. In some places crystalline boulders are 
so numerous that, with little trouble, a person could siep from one 
to another for the distance of half a mile or more. The general 
elevation along this line is also much less than along any other 
line of country traversed between the Mississippi and Lake Su- 
perior. 

On no oth^r line than the one just mentioned^ are the highlands 
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at any point destitute of a good growth of timber. Between the 
Bois Brul^ and Montreal riyers tho ridges support a dense growth 
of both hard and soft woods, while the ralleys and low grounds 
are covered with tamerack, spruce, and hemlock. So dense is the 
forest over most of this region that it is difficult to see from the 
top of one range to that of another, except where the summits 
happen to be formed by the protrusion of trappean or granitie 
rocks. Such points occur sufficiently often, however, to allow a 
rery satisfactory knowledge of the general outline of the inter* 
vening country to be obtained. 

Although this section is, as just stated, covered with vegetation^' 
yet there is much inequality in the soil of the hills, owine to the 
diversity of rocks from which it has been derived; and this gives 
rise to considerable inequality of vegetation, some of the ranm. 
being covered with a much heavier and finer growth of timber 
tfaan others. Still this inequality is much less than in other sec- 
tions of country of the same extent, and less than it otherwiw 
would be here, in consequence of the liberal dissemination of the 
marls of the red sandstone formation, which are distributed not 
only in the valleys, but up to the very summits of most of the 
ranges south of Lake Superior. Throughout this whole region 
..but few precipices occur, and these only among the granitic 
rocks, and are then of no great height, never reaching at aay 
point measured over thirty feet. The sections cut through by 
water courses are not here taken into account. 

The valleys between the ranges east of Bois BruI6 river are most* 
ly narrow, possessing often only sufficient width to carry off ihe, 
drainage of the neighboring high grounds. Where they are wider, 
the central part is generally occupied by tamerack swamps, and by 
fragments erf rock derived from the neighboring ranges. The 
smaller valleys, which wind among the chains of low hills which 
makeup the main ranges, are dry, and like the hills are well 
wooded, have a good soil, and are sufficiently free from boulders 
to allow of cultivation. 

West of the Bois BruI6, and south of the great bend of St. Lpais 
river, the valleys which are diepressed but little below the general 
level of the country are occupied, in most localities, by cither 
swamps or natural meaddwS. Some of these meadows are very ex- 
tensive, and bear a luxuriant growth of grass, often five or six feet 
in height. It is coarse, but sweet, and is said to make an excel- 
lent hay, being much used as a provender for cattle in all the pine- 
ries, and in the settled parts of the territory where it grows. The 
soil of these valleys is generally lacustrine. Many of them pre^ 
sent every indication of having been uncovered or drained at a 
comparatively recent period; while some of them are evidently in 
process of drainage at the present time, and so rapidly, that a large 
addition to the tillable land of the territory maybe safely calcu- 
lated upon at no very distant date. Should it become desirable to 
do so, the process of drainage might be easily accelerated by art> 
and at inconsiderable expense. 
: A very iijteresting and important characteristic of the third divi- 
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•ion is the number of small lakes which abound throughout almost 
ate whole area. The surface of the country is literally studded with 
them. In some sections it would be impossible to tiavel five mileSi 
in any direction, without striking a lake. Although| on the eastern 
and western boundaries of the district, they extend farther south 
than the forty-fifth degree of latitude, the great body of them is 
situated north of a line drawn from the mouth of Little Wisconsin 
rirer to the falls of St. Croix river. West of the Bois BruI6 tl^ey 
•extend from the highlands Routh of lake Superior south and west 
to the Mississippi; and, crossing that river from near the Falls of 
St. Anthony to lake Winibigoshish, form, about the head waters of 
the Des Moines, and of the Mankato, Waraju, and Le Sueur 
branches of St. Peter's river,, the " Undine Region" of Nicollet; 
4ind| further north, the still greater assemblage of lakes which in- 
clude the sources of the Mississippi and of Red river of the north. 

For description, these lakes may be divided into two classes, or, 
rather, varieties. 

Tne first variety includes those which belong to chains, and are 
•the sources of all the rivers of the territory. They are generally 
connected by small streams, often mere rivulets, possessing scarcely 
sufficient depth and breadth to permit the passage of light canoes; 
whilci in other instances, they are formed by the expansion of the 
iwaters of larger streams in basins, from one to two miles in diame- 
±et. Examples of this variety may be seen by referring to the head 
"Waters of the Nemakagon, Red Cedar, Chippewa, Manidowish, 
Labiche, and Little Wisconsin rivers, as laid down on the accom- 
panying map. Among these lakes may also be mentioned those 
which have no connexion except in long rainy seasons, or in the 
spring of the year, during the melting of the snows, when they are 

t*oined by streams which flow along valleys, once, evidently, the 
leds of large water courses, but now elevated above the general 
level of the lakes, and converted into meadows, cranberry marshes, 
or swamps. Between a great proportion of the now isolated lakes 
west of the Bois Brul^ and St. Croix rivers, from St. Louis riverr to 
the Falls of St. Anthony, old connexions of this kind may be traced; 
and most of the rich valleys of that portion of the district owe their 
-aoils to lacustrine deposites, made during the long period of elera- 
tioD, during which the beds of large rivers were first converted into 
chains of lakes, and subsequently drained, as the process of eleva- 
tion continued. 

Many of the largest lakes are situated on the very summit level 
of the great water shed, and in all cases where examinations have 
:beea made"^ or reliable information obtained, these lakes have been 
found tributary both to lake Superior and the Mississippi. Con- 
liexions of this kind exist between the St. Croix and the Bois Brul6, 
at upper St. Croix lake — the west fork of Bad river and the Nema- 
•)cagon, at Long lake — and the Wisconsin and Menomonie of Green 
bay, at Vieux Desert lake. It is also believed that a similar inter- 
'Change exists tetween the waters of Left-hand river and Kettle 
rif er, somiewhere in the vicinity of Hornanglc lake. These junc- 
ttions are always formed in swamps, some of which are very exten- 
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siTe; and altbongh the amount of water afforded to both the 
northern and EoutLern streams is sufficient to render them navigable 
for canoes in the dry est seasons, still in no instance Jias it been 
foond practicable to conduct canoes, from one stream to the ether, 
through the swamp in which the interlockage is made. 

The second variety of lakes are wholly isolated, haTinj; no ap- 
parent outlet, nor any visible source of supply other than the 
drainage of the hills which surround them. They are, probably, 
more numerous than those included in chains, although fewer of 
them fell under observation, as our routes were generally along the 
courses of streams. Aside from their want of communication, they 
differ from the first variety, principally, in size, being much smaller. 
They are most frequently met with in the sections based upon sand- 
stone, or where the country is covered with heavy deposites of 
drift, resting on metamorphic rocks. 

There is great variability in the size and configuration of both 
varieties of lakes. The largest which fell under my observatiop^ 
among which may be enumerated, Court Orielles, Flambeau, Lon|^ 
Trout, Moose, and Pokegoma, are from five to eight miles in their 
longest diameter, and from two to five miles wide. 

"While the first variety of lakes present almost every possible ir- 
regularity of outline, those included in the second variety are gen- 
erally oval, or circular, or crescent shaped. Many of the small 
circular lakes, from a quarter of a mile to a mile in diameter, are 
from sixty to one hundred feet below the general level, the ground 
sloping down to the wat^r on every side with great regularity, like 
the descent of an amphitheatre, and covered with grass. 

The lakes are generally shallow, and many of them are dotted 
with small wooded islands. In several instances these islands were- 
found to be based upon accumulations of boulders. Those formed 
by the widening of rivers, or connected in chains, are filled witk 
aquatic plants, many of them containing large fields of the zizanu 
aquatica^ the wild oat or northern rice plant. The rice lakes are 
most liberally distributed in the sections about the head watery of 
the Red Cedar, Nemakagon, St. Croix and Snake rivers, and afford, 
a principal source of support to the Chippewa Indians; the distant 
bands making annual visits to the rfce regions, toward the end of 
August, for the purpose of gathering a supply for the winter. 
These fields also attract great numbers of water-fowl. 

The borders of the lakes differ greatly in appearance. Some of 
them are surrounded by gentle grassy slopes, with occasional trees 
scattered along them; while others are surrounded by extei^sive 
marshes, often overrun by the cranberry plant; and again the shores 
are rather abrupt, with a dense, dark forest, skirting the very 
margin. Their beds are generally pebbly or covered with small 
boulders, which peep out along shore, and frequently show k rocky 
line around the entire circumference. Very few of them have mud 
bottoms. The water is generally sweet and clear, and north of ' 
the water shed is as cool and refreshing during the heats of sum- 
mer as the water of springs or wells. All the lakes abound with 
various species of fish, ol a quality and flavor greatly superior to ' 
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those of the streams of the middle and western States. The shores 
of many of them are chosen as sites for villages by the Indians, 
irho show their taste by selecting the most beautiful and pic- 
turesquei in sections where the soil is of a quality suitable for gar« 
liens. 

Although a gr.at number of lakes have been laid down on the 
map along the lines of observation, still but a faint idea can be 
obtained from consulting it of their number ami distribution. 
Thes.e are matters of considerable interest, in consequence ot the 
influence which the presence of so great an as'iemblaife of waters 
must exercise on the climate and productions of the region in which 
they are situated. 

The principal rivers which have fallen under my own observa- 
tion are the Wisconsin, Chippewa, St. Croix, Bois Brul4, St. Louis, 
and the west fork of Bad river. St. Louis river was only examined 
from its mouth to the falls immediately below Portage du Coteau, a 
distance, following its meanders, of about thirty-six miles; the 
Chippewa, from its mouth to Lac Coiirt Oreille river; the St. 
Croix, 'Bois Brule, and Wisconsin, from their sources to their 
mouths. A detailed description of these rivers, in connexion with 
economical purposes, mu>t be deferred until the next annual report, 
as the materials collected last season respecting them are not now 
in a shape to be used. 

The general level of the country between Lake Superior and the 
Mississippi is shown in the accompanying section of levels, Lake 
Superior being taken as a base. These lines of level must be re- 
ceived as approximations only, as, in many instances, time would 
only allow of one or two barometrical observations being made 
for the purpose of ascertaining heights. At most important points, 
however, the mean of from fire to twenty observations was used 
in making the calculations; and in every calculation the mean of 
one month's observations, at a single station on Lake Superior, was 
employed. The following table exhibits the elevations, as deter- 
mined along the lines of observation. 

Section ^o. 1. From the mouth of the Chippewa to the mouth of 

]^ad river. 

foet. 

Mouth of the Chippewa 25 

Dalles of the Chippewa (hill top) 722 

Chippewa falh 403 

Vermillion falls 307 

Brnnet's rapids 382 

Mouth of Lac Court Oreille river 493 

Lac Court Oreille (Corbin's store-house) 581 

Lily lake 702 

Nemakagon portage 585 

Four miles above Nemakagon portage 675 

North shore of Long lake 721 

Alder creek (portage) 234 

Lower rapids of the west fork of Bad river 75 

Six miles above Bad river mission 51 
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Section J^o. 2. Prom the Mississipiy at St. PanPs^ to the tradimg 
house on St. Louis river ^ 18 voiles abeve Fond du Lae, 

fort* 

Mississippi, at St. Paul's • : 

Six miles south of Stillwater , 173 

One mile north of Stillwater S69 

Nine miles north of Stillwater « •••• lilS 

Fourteen miks north of Stillwater UB 

Twenty-two miles north of Stillwater • •••• 12S 

Top of Trap dyke, nine miles above the falls of St« Croix •« 46$ 

Three miles north of the mouth of Sunri«:e river 334 

Red creek, Pokegoma trail • 324 

Lake Pokegoma 360^ 

Kettle river, Fond du Lac trail to Pokegoma ••• 363 

Moose lake, Fond du Lac trail to Pokegoma • 319 

Hornangle lake 439 

Fond du Lac trail to Pokegoma, 18 miles south of St. Louis 

river . > 475 

Fond du Lac trail to Pokegoma, 2 miles south of St. Louis 

river S69 

Bank of St. Lcuis river, at trading-house SI 

Section Jfo. 3. From the outlet of Lake St. Croix to the mouth of 

Bois BruU river. 

Outlet of Lake St. Croix, (feet belo-w) ^ 7 

Table land at the^outh of Lake St. Croix, (feet above).. •• 106 

Still water, one mile north, on table iand do ^250 

Trap dyke, nine miles above St. Croix falls do 466 

Summit, three miles above Sunrise river do 334 

Nine miles above the mouth of Kettle river . • a-^. . . do • 304 

Thirty miles above the mouth of Kettle river ....do 443 

Rapids below the mouth of Nemakagon river . • • . do 

Hill, one mile north of Pijikig lake do 696 

St. Croix and Brul6 piortage f do *.. 656 

Head of Bois Brul6 river do 644 

Fifteen miles below the portage do • 415 

Third portage on Bois Brul^ river do 373 

It will be seen by this table and reference to the sectionS| 
that the line of greatest altitude decreases from the eastern 
boundary of the territory, as the range of highlands is followed^ 
westward. This will be still more manifest by referring to No. 1 
of the geological section accompanying the report of the reconnoift- 
Bance from the mouth of the Montreal river to the dalles of the 
Wisconsin. On this section of the elevations are eiven as far 
as measurements were made; and it will be perceived that the elfr- 
Tation of the watershed, on that route, is more than 400 feet 
greater than it is between the sources of the Chippewa and the 
irest fork of Bad river, and 640 feet higher than the highlands be- 
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tween St. Lonis river and the falls of St. Anthony— the top of the 
rapids above the falls of St. Anthony being fifty-one feet above the 
level of Lake superior. 

This outline of the general features of the territory will afford 
some ground upon which to base an opinion with regard to its 
climate. It will be seen from the sections of elevation, that an 
•Imost free passage is afforded to the northwest winds, which 
•weep over the middle and Mississippi regions with a force unbro- 
ken, save by the forests which stretch in a westerly direction 
from the head waters of the St. Croix as far as exploration^ were 
made. 

In the elevated country, in addition to the influence of the for- 
€8t8} shelter from the prevailing winds is afforded by the great 
number of short spurs, with irregular bearings, which are thrown 
off from the principal ranges, at intervals of a few miles, until the 
•andy region is reached. The ranges which bear N. E. and S. W. 
give facility for the passage of winds from those points. The N. 
jB. and E. winds, however, are greatly tempered by their passage 
over the large lakes; while the S. W. wind, which passes up the 
valley of the Mississippi, and is deflected east by the western 
chains of highlands and mountains, is both temperate and health- 
ful. The north winds, which sweep across Lake Superior, and de- 
scend upon the region south of the water shed, are, even in mid- 
winter, rendered comparatively mild, until they reach the sand 
plains, where, in consequence of the greater radiating power of 
their surface, which renders them colder than the forest lands, the 
temperature of the wipd is lowered many degrees before it reaches 
the country still further south, and gives rise to a more excessive 
climate. In the middle and southern parts of the territory, th« 
northern winds, in summer, contribute very materially towards 
tempering the heat of the season, while the southern winds, which 
frequently bring rain, exercise a like influence. 

The influence of ihe lakes and rivers in modifying climate is de- 
termined, in a great measure, by the prevailing winds, and, con- 
sequently, a knowledge of their course and force is indispensable 
to enable us to form an estimate of the modification which is really 
produced in the climate of the district by the bodies of water which 
surround it, and are contained within it. On this point, I am in 
possession of but little iiiformation at present. The necessary 
measures have been taken, however, to collect all such observa- 
tions, and the result will be laid before you, at the termination of 
the survey, in such a form as to enable every one to judge of the 
climate of the .country from more accurate and sufficient data than 
ve now-possess. 

In the absence of positive observation, however, it may be stated, 
as the result of investigations in every country possessing similar 
topographical features, that the almost innumerable small lakes 
which dot the' surface of a great portion of the district, exercise 
great influence in rendering the summers mild. They do not, how- 
ever, soften the rigors of winter in the same proportion, because of 
their being frozen during a great part of that season. The same 
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remark may be made with respect to the extensive marsheiwUil 
are found in some sections. 

The evaporation and condensation of water may becalleJttl 
great modifiers of climate; and in a country constituted likeWii-' 
consiui the influence of these processes is felt to an extremely 
gree. The temperature of the nights is so equalized by thehcwyi 
de'.vs of the northern portions of the district, that the cold moil^ 
ings so common in the middle and western States, during them 
mer months, are not experienced in the lake country; the condol 
sation of the yapor exhaled during the earlier part of the niril 
causing the evolution of a sufficient amount of caloric to reiti 
the mornings mild and pleasant. 

A further modiGcation of climate is found iR clouds and mil 
which obstruct the caloric radiated from the surface during 
night, and reflect it back to the earth. Clouds, it is well koinh 
are much more common in the neighbcrhood of large bodiei 
water than in other localities. The temperature of the lakei 
gion is modified in winter by the cloudy state of the atmospbet 
while in summer the clouds and mists contribute to coolnen|l 
obstructing the passage of the direct rays of the sun to the en 
The important influence exercised by this state of the atmosphi 
will be more fully recognized, when it is recollected that theft 
of radiation from the earth into space increases as we proc 
northward; and so, also, does it increase as a district is elentil! 
above the level of the sea. ^ 

It will be seen, by consulting the sections of elevation, tluti 
range of highlands extends along the line dividing the sandy ni 
limestone regions, following the general course of the Missisiipfi) 
and crossing the tributaries of that stream from twenty to foit} 
miles above their mouths. Along this line of elevation, the coanbl 
is generally much lower than along the water shed; althoughr^ 
some points, as at the dalles of the Chippewa, for example, th 
tops of the highest ridges equal in height the great northern ratf 
directly north of them. 

This elevation of the sandy region contributes very much \ 
wards modifying the climate of the agricultural district bordeti 
on the Mississippi. The rays of the sun act more energeticalV 
elevated than in low regions, and as the direct influence of th^ 
is necessary to the germination and perfection of vegetatioi, ax»^ 
pecially of wheat and other grains, the vicinity of the high 
region, and the character of the soil in the limestoire district, ^ 
biAe to render that portion of the district peculiarly favorabl 
the growth of such grains, while the generally clear and dry ' 
of the atmosphere in midsummer will secure them from bligh'^ 
mildew. 

The summer temperature of this portion of the district is <3 
higher than in the northern parts. Sandy regions are always t^ 
warmer in Fummer than those which have a soil of clay, or other ^ 
pact materials. This is owing, in part, to the reflecting pow«^ 
the sands, by which a great portion of the heat derived fronc: 
rays of the sun is immediately thrown back into the atmospft 
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and partly to their radiating properties. The temperature of sur- 
rounding regions will, of course, be modified, as currents of wind 
may prevail at the time, and rarry the warm air of the sands over 
*them. From an attentive consideration of the topography of the 
limestone district, it will be seen that prevailing winds, unaccom- 
panied by rain, from every point except the northwest, must con- 
tribute to an increase of summer temperature; and this is fully 
proved by meteorological observations made at Forts Snelling and 
Crawford. 

As already stated, the temperature of different sections of Wis- 
consin varies accordingly as they are forest lands, sand plains^ ver- 
dant praiiies, elevatetl ridges, or naked rocks; are dotted with 
lakes, or contain but little water. The character of the lake re- 
gion, so far as temperature is concerned, resembles, very much, 
that of the coast of New England, and, consequently, the seasons 
succeed each other in the same, or a similar manner, and their 
duration is about the same. The difference between winter and 
spriiig is precisely the same at the east end of Lake Superior that 
it is at Fort Preble, Maine — 18° 42'; while the mean difference be- 
tween winter and summer on the lake is 42° 11', and at Fort Pre- 
ble 40** 58'. South of Lake Superior, in Wisconsin, from a few 
observations made last year, I am inclined to think that the differ- 
ence in the mean temperature and duration of spring and summer 
v^ill be found highly favorable to Wisconsin, in comparison with 
•Maine. 

The daily alterations of temperature in Wisconsin are about 
equal to those of New York; while, in the lake region, they are 
less than at any point in the middle or western States remote from 
the seaboard. The difference between winter and spring is greater 
in .Wisconsin than it is in the middle States; but the difference be- 
tween spring and summer, and summer and autumn, is not so great, 
especially in the lake region. The springs are colder than further 
south, in consequence of the amount of caloric rendered latent by 
the melting of the ice and snows; and, as might be expected, vege- 
tation is retarded; the usual garden vegetables which come to ma- 
turity in the valley of the Ohio in May, and the early part of June, 
not coming forward in the north until July. When spring opens, 
however, the winter is ended, and the danger to which early vege- 
tation and fruits are frequently exposed in the middle and western 
States, in consequence of great and sudden alternations of tempera- 
ture, is unknown in the north. 

In consequence of the greater energy with which the sun acts in 
the middle and southern parts of Wisconsin, and the higher tem- 
perature of the spring, vegetation is more forward; but it does not 
come to perfection much earlier than in the more northern districts 
where the spring and summer temperature is lower, with a much 
greater amount gf moisture. Ice forms along the shores of Lake 
Superior for several miles out, but the lake, it is said, never freezes 
over even in the coldest winters, so that the cold of spring is but 
little augmented by its ^melting; the low spring temperature being 
due, principally, to the melting of the snows, and the constant low 
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temperatare of the waters of the lakci which does not vary umA 
throughout the year. 

Throughout the whole territory the winters are said to be ma- 
ally dry, and the ground generally covered with anow. Wkci« 
howereri the thermometer is very low, but little snow falls; aaa 
bence, in the coldest northwest winters, the ground is often cleir 
of snow even in midwinter, and the atmosphere is dry and sala- 
brious. When the country is covered with snow, the tenaperatars 
of the atmosphere is, of necessity, reduced by the eYdporatioB 
which is constantly going on, but it is a question whether this re- 
duc.tion is not, in some degree, corapensated'by the influence of thi 
sun. It is difficult to estimate the elevating force of the sun's rayi 
in modifying the temperature of northern regions, when the ground 
is covered with snow, but, it is agreed by every one, it must bi 
very great. The observations of Humboldt, Parry, Scoresby, Sa- 
bine, and Saussure, all go to show this. No observations hare 
been made on this subject in the northwest. It is intendedy how- 
ever, to institute a series of observations, at proper points, dufing 
the coming winter, and until that is done no deductions can be 
made from the facts collected by Humboldt and othersi as theic 
observations relate more particularly to elevated mountains, or bi^ 
northern latitudes, where the influence of the sun is much less la 
winter than in Wisconsin, while it is much greater in aummer ia 
regions of perpetual snow, and on high mountains. 

The proportion of clear weather in the middle and southern pof-. 
tions of Wisconsin greatly exceeds that of the States further aoatk, 
while there is more cloudy weather in the northern section of ike 
district than in the southern. It also rains more frequently in tke 
north, which is accounted for by the greater amount of evaporatioa 
-constantly going on from the large bodies of water in that sectios, 
and from the forests. Large forests exercise great influence in in- 
creasing the humidity of the atmosphere,' by the evaporation from 
their foliage. At the same time they intercept the rays of the snn 
and prevent too rapid evaporation from the earth. The tempe- 
rature is, therefore, more constant and ecjuable in the wooded dis- 
tricts than in the open country. The highlands, whether sand 
plains or prairies, have a dry atmosphere, but the diS'erence of 
temperature between day and night, and between winter and sum- 
mer, is much greater than in the timbered lands, especially if tbej 
are dense forests. 

The great difference in the temperature of the waters tributarj 
to Lake. Superior, and those flowing into the Mississippi, has beea 
alluded to in another place. Although the sources of all the large 
rivers are in the same range of highlands, and in many cases tbe 
northern and southern streams interlock or flow out of the sane 
lake or swamp, the difference in the temperature of their watersi y 
even at no great distance from their source, is astonishing. Thii || 
difference serves to illustrate the influence exerctsed by northern 
and southein exposures, conjoined with the nature of the countij 
through which the waters flow. In the one case the country ii 
f>rotected by the great range of highlands from southern influenceSi 
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is densely wooded|.Biid tempeced by the vicinity of the lake; in thd 
othCT tbe watcfrs creep .sluggish ly, for long distances, through mea« 
dowS) and between drift banks sparsely Jtimbered, or wind about in 
the naked sand plains, exposed to the direct rays of the sun and 
the heating influence of the sands. 

As it will not be practicable to prepare the meteorological mate* 
tMb'Oif last season in time for this report, the following abstiact 
of observations made at Prairie du Chien, and at Madeline islandi 
fri( Ipven, chiefly for the purpose of showing the relative temper<« 
atnre of the southern part of the territory with that of the fake 
t^gion^ The 6bservations were made during the months of Au« 
gust^ %pfember, and October, 1847. 

Praihie dxj Chien. — ^Latitude 43^ 3' 6''. 

August. 

Mean of the thermometer for the month, 66.12. 

Range " " " " 31° 

Lowest temperature at sunrise, 61^ — occurred three times; on the 

1st, 20th, and 27th. 
HIjgheBt temperature at sunrise, 68^ — on the 12th. 
Lowest temperature at 2 o'clock, p. m., 62^- on the 30th. 
Highest " " " 88*^—011 the 4th. 

Lawest temperature at suQset, 60^ — on the Ist and 30th. 
Highest " " 80^— on the 24th. 

Lowest temperature at 9 o'clock, p. m., 52^ — on the 20th. 
Amount of rain during the month 2.40. 
During the month there were 29 cloudy days, 12 rainy days, 2 clear 

days, and^ days partly clear. 
In the jforcnoon, the wind blew from the S. W. 8 days, K. 6 days^ 

II.- W. 7 days, S. E. 2 days, S. 7 days, W. 1 day. 
In the afternoon^ from the S. 6 days, N. 7 days, W. 2 dayfi, E. S. 

'E, Xday, S. S. W. 1 day, S. E. 4 days, N. E. 1 day, N. W. 6 

jayS) S. W. 4 days. <#t was variable 20 days, and constant 11 

days. 
The wind blew from the S. W. 4 rainy days. 

S. 5 ^^ with thunder^and lightning. 
S. E. 1 " 
N.W. 1 « 
N. 1 <« 

Septimhcr. 

Mean of the thermometer for the month, 60.15. 
'Range " '' " " 45° 

Eowest temperature at sunrise, 39° — on the 30th. 
- Highest " " 64°— on the 7th. . 

Lowest temperature at 2 o'clock, p. m., 68° — on the 13th. 

Highest " " " 84°— on the 2d. 

Lowest temperature at sunset, 50° — on the 4th and 13th. 

Higheat, [[ l\ 76^— on the 25thj. . 
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Lowest temperature at 9 o'clock^ p. m., 42^ — on the 13th« 

Highest << <( ^^ 68"*— on the lat and 2d. . 

Lowest daily mean, 47^ 30'— on the 13th. 

Highest << << 69""— on the 2(1 and 21st. 

Mean daily range, 22°. . l 

Amount of rain during the. month, 1.90. 

During the month there were 2G cloudy days, 3 rainy daysi 4 cleiK 

days, and 6 days partly clear. 
In thejorenoofij the w'md blew from the S. W. 4 days, N. 6 dayf^ 

W. 6 days, S. 6 days, N» W. 7 days, S. E. 2 days. 
In the afternoon, from the S. W. 6 days, N. 5 days, N. E. 1 dtj^ 

N. W. 6 days, S. E. 3 days, W. 4 days, E. 2 days, S. 3 dajfi^ 
W. 4 days, E. 2 days, S. 3 days. 

It was variable 11 days, and constant 19 days. 
The wind blew from the N. W. 1 rainy day. 

W. 1 « 
S. W. 1 " 

October (21 days). 

Mean of the thermometer for the month, 50.49. 

Range " " <« " 56® 

Lowest temperature at sunrise, 23° — on the 14th. . ' 

Highest " " 68°— on the 4th. 

Lowest temperature at 2 o'clock, p.m., 41° — on the 2l8t. 

Highest <« « " 79°— on the 9th. 

Lowest temperature at sunset, 32° — on the 14th. 

Highest <« " 72°— on the 9th. 

Lowest temperature at 9 o'clock, p. m., 26^ — on the 14th. 

Highest , «« «' " 60^— on the 3d and 8th.. 

Amount of rain during the month .55. 

In iheforenoony the wind blew from the S. E. 1 day, S. W. 3 days, 

S. 2 days, N. W. 9 days, N. 3 days, W. 3 days. 
In the afternoon^ from the N. E. 1 day, S. 3 days, N. 4 days, H. 

W. 7 days, S. W. 2 days, W. 4 days. -^It was variable 6 days, 

and constant 15 days. 
The wind blew from the S. 1 rainy day. 
N. W. I " 
N. 1 " 
During the month there were 12 cloudy days, 4 rainy days, & eleai 

days, and 6 days partly clear. 

Madeline Island. — Latitude. 
August. 

Mean of the thermometer for the month, 64° 08'. 

Range «* «« 30°, 

Lowest temperature at 7 o'clock, a. m.,- 47^ — oil the 29th 

Highest «« ' u 68^— on the 15th. 

Lowest «f at 1 o'clock, p, m., 47^— on the 29th. 

Highest «« « . 77?— on the 13th. 
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Lowest temperature at 6 ojclock, p. m.^ 45^ — on the 29th. 
Highest " .^__:: " 74°— on the 20th. 

[n \,\ie' forenoon the winid blew from the S. 11 days, N. 3 days, 
. Uay, N. E. 7 days, N. W. 3 d^ys. 

fn the afternoon^ from the S. 7 days, N. 4 days, S. W. 2 days, 
E. 12 days, N. W. 2 days. It was variable 7 days, and con- 
nt 24 days. 

The wind blew from the N, E. 6 rainy days. 

N. 2 '' 

S. 1 " 

There were 3 thunder storms during the month, the wind coming 
»iti: the south each time. 

During the month there were 16 clear days, 4 cloudy days, 11 
ys partly clear, and 9 rainy days. 

September, 



: Mean of the thermometer for the month, 57° 59'. 
Range '« '' 33^ 

Lowest temperature at 7 o'clock, a. m., 45° — on the 30th. 
Highest '' '' 72°— on the 22d. 

Lowest *' at 1 o'clock, p. m., 4b° — on the 12th. 

. Highest '^ ^' 78°— on the 22d. 

Lowest ^^ at 6 o'clock, p. m., 52°— on the 3d, 4th, 

8th and 23d. 
Highest " , " 67°— on the 20th. 

In the forenoon the wind blew from the S. 2 days, N. 3 days, 
". 3 days, E. 1 day, S. W. 4 days, S. E. 2 days, N. W. 2 days, 
. E. 6 days. 

In the afternoon^ from the S. 2 days, N. 5 days, W. 5 days, E, 
days, S. W. 2 days, S. E. 2 days, N. W. 2 days, N. E. 7 days. 
The wind blew from the S. 1 rainy day. 

N. 2 '' 

^ E. 2 ^^ 

S.V. 1 «« 

S.E. 1 <« 

N. W. I '' 

N. E. 3 «' 

Calm 1 " 

During the month there were 10 clear days, 18 cloudy days, 12 

iny days, and 5 days partly clear. 

October. 

■I 

'ean of the thermometer for the month, 50° 18. 

ange '^ '^ 38°. 

3west temperature at 7 o'clock, a. m., 32° — on the 13lh and 14th. 

ig-hest '' . ^' 60°— on the 3d and 9th. 

jwest " at 1 o'clock, p. m., 34° — on the 13th. 

ighest «« " 70**— on the 3d. 
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Lowest temperature at G o^cIock, p. m., 34^-*oii the 13th. 
Highest « " 67^—011 the 3d. 

In the forenoon the wind blew from the S. 4 days, W. 6 daj8|E. 
1 day, S. W. 4 days, N. \V. 8<lays, N. E. 2 days. 

Id' the afternoon^ from the S. 4 days, W. 7 days, E. 2 daya^S. W. 
4 days, ^^ W. 9 days, N. E. 2 da}s. The W. and N. W. wndg 
were the coldest. 

The wind blew from the N. W. 1 rainy day. 

S. 1 " 
N. W. 2 days of hail. 
W. 1 day of snow. 
During the month there were 18 clear days, 11 cloady days,! 
days partly clear, 2 rainy days, 2 days of hail, and 1 day of snow, 

Future investigation will no doubt bring to light many new facts 
with regard to the meteorology of the northwest, and some modi- 
fication of the opinions here expressed respecting its climate mij 
be found necessary. It is believed, however, so far as deductioni 
from general principles are to be relied on, when applied to indi- 
Tiduaiities, that the views with respect to the climate of Wiscon- 
sin will be found to be in the miin correct. 

It only remains now, in connexion with the topography of the 
country, to say something respecting the map which has been con- 
structed to illustrate the reconnoissance of last year. It is not a 
correct map of the country, but it is more nearly correct than aay 
map of il heretofore constructed and published; I mean with re- 
gard to points already laid down on otLer maps. It is based up- 
on the map accompanying the report of Mr. Nicollet. The firit 
step in i;3 preparation was to Jay down all points the latitude an! 
longitude of which had been approximately determined. These 
were taken from the table accompanyins: Nicollet's report, and 
were determined, most of them, by that gentleman, and the remain- 
4t: by Captain Cram. The water courses and lakes were then 
laii down in the surveyed lands from the returns of the surveyors, 
and these in the un^urveyed portions ^f the territory from the 
observations of the geological corps, and from the information of 
intelligent traders and Indians, who are perfectly familiar with the 
ccuntry. 

No instruments were furnished last year, by which geographical 
positions could be deierminedj and, under tLe circumstances, it if 
to be expected that numercus and important' corrections will have 
to be made as the surveys are expended, and tht position of differ- 
ent pciii:s asjtriained with prttision. The principal method em- 
piovcvi for ascertaining position, was to note the coutse- from points 
of departure J ktep an sccurate acc.unt cf the number of hours 
consuiiud In iiavel, an.l estim.Ue the rate at whioh we travelled. 
This ludo iu^;thoa \VA< the only one ^^ hi, h could be followed last 
soiison, Owinir to tl.t?, the great amount or'aew rr.v.ter introduced 
into thf m«p w ay, much ot u, prove to be, bv oroiitr observations, 
soiiio iiulcs out iM Its true s:coi;r.ivhic!il posiiio'i. 'Wi-h all its im- 
pcilictious, however, it will ailord a vcrj correct representation of 
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the principal geological formations of 
Certained; and for the purposes of the 
anfficient guide to lead him along all the 
lippi ri^er and Lake Superior. 

1 must be allowed, in conclusion, to a 
▼ors received from yourself, and from 
generally, as well as from various gentle 
west, and to say, that in a final report I 
ms it will be a pleasure, to give them a 
ment. 
. All which is respectfully submitted: 



the country, so far as as- 
traveller, will be found a 
routes between the Missis- 

cknowledge the many fa- 
the members of the corps 
men resident in the north- 
shall consider it a duty, 
more special acknowledg- 



J. G\ NORWOOD, 

Assistant Geologist. 
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APPENDIX 



lAit of fossil genera found in the lower sandstones of Witcansinj 
F. 1. — Species undetermined. 

No. 1. TrUobites. — Three or more species. 

2. Orthis. — One species or more. 

3. DelthyrU. — One species. 

4. Lingula. — Three or more species. 
0. Orbicula. — One or more species. 
6, Fucoides. — One or more species. 

lAit of fossil genera found in the lower magnesian limestone^ F. 2. 

Species undetermined. 

No. 1. Terebratula. — One species. 

2. Ophileta. — Two species. 

3. TrUobites. — Two species, one found at White Rock, St. Peters; one at Stillwater 

Lake St. Croix. 

4. Lingula.— Oae small species found both at Stillwater and While Rock. 

JList of fossil genera and species found in the lower fossiliferous 
limestone at St. Peter^s and Fort Sntllingj which are identical 
with those occurring in the blue limestone ef the Ohio valley. 

^No. 1. Terebratula capax, (Conrad) — A species very common, both in the blue limfr* 
stone of Ohio, Indiana, and Kenrucky. 

2. Mrypa communis. — A species of frequent occurrence at Cincinnati, Ohioj Madi- 

s6n, Indiana; Frankfort, Kentucky; and Davidson county, Tennessee. 

3. Orthis for mot a. — A characteristic species at the same localities. 

4. Orthis testvdenaria. 

5. Orthis callactis? — This species resembles elosely the species considered callactis 

found at Cincinnati. 

6. Leptana Madisonii. — A species abundant at Madison, Indiana. 

7. Leptana Sericeti. — The same .species which is found at Cincinnati, Ohio; Madiion, 
, Indiana; Mount Washington, Kentucky; and Davidson county, Tennessee. 

8. Spirifer Lynx. — Exceedingly abundant in the blue limestone of Ohio, Kentucky, 

Indiana, and Tennessee. 

9. Pleurotomaria^ (Carl.) sp?. — Identical with one found at Cincinnati. 
10^ Bellerophon vilobatns. 

il. Isotelus gigas.— A species found at Covington and Frankfort, Kentucky; at Cin- 
cinnati, Ohio; Madison, Indiana; and in Tennessee. 
^ 12. Calymena ««naria.— One of the most abundant trilobites at many looalitiec in 
Ohio, Indiana, Kentaoky, and Tennessee. 
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X^v IJ VUttitts IfCijtrda%.—\ rery abuDdant species at FrmBkfbrt. Ktatockj, as vril 
*» CiBcinn*t:; MiJif.-^n. Indiaaa, ac«l Davidson ooontj, Tenoesee. 
14 ft '^Jifi^ ^it*.—\d< c!m: ,m r. 1: a «p« o ies toznd at CiDeumaii , Okx^ . 
I> t>«^Lf.k);;vm .v'*; ::<?'. —A species eommoa both in Ohio. Kcstackj, Indina^ 
ar«i rcijK««ir<r. 
la Mi-.j^MK ;.* \ht aK^w. :5<r;' ra\tf :*eE w?:air.ec Jtme trsese a: icas: iweatr-foor specM 
ci »»«'■, «»t,»^£ '.^«t» ^e-•^z^:^^ :o ve gesera :3-%7mv i:«-j «pecMS.> mi a pku M frrsatoi 
fe^jrviW *aw%V /.«v *j»iv,f* ;*-y>'*:i.'a 'itrc *p^-:e* ' .■^•tfcii itiree or fc=r speoea.) J^ 
;4i«ft i«vciu«.MrftnJir« ,^tR<e »w%rm -j-i.wrf rir-«f*'*tx j^nrtermmrim. twrho./AntMm | 

i» ,h* 4.«fec •,'«*i.jw-,ii> -j»rtc-*c- .. T:zz Sue ^g aaa -J* Fail* ctf X- AnJaoaf, lb 

9ii«ici«r> ,V inHu» V9«Mr ;.* Jv i^ i. 5fre.:: ir-.-^rr '.i-.-m J^oai ji m^ j'aiiF mimr oc tke OMi j 
\^U« A i*» .i.*ri» laLi"? w*a .^L3w ^i>itt-.*zx- -w.ii "3? "lor^-J 



? ,"""*. ::v.-r--- .'.*in --s . :»:: .:;». 









133 [ 57 J 



List of organic remains found in the limestones (F. 3)' of Turkey 
river J near the agency and the virinity. 

No. 1. BamastisbarricDitis?. 

2. Atrypa capax and A. Wihcni^. 

3. Macrocheilus (Buccinum) bclliccnta. twenty miles below apency. 

4. Etiomphalus, twenty miles below agency. 

5. Orbituliies? rcticulatus^ seven miles bolow Winnebago line. 

6. Leptana Madisoniensis, forty miles below agency. 

7. " sericeaj forty miles below agency. 

8. '* alt^rnata, forty miles below agency. 

9. Pleurotomaria lenticularis, fifteen miles below agency 

10. Z»eptana. Sp? seven miles below agency. 

11. Orthoceratites. — Four or more undetermined species. 

12. Atrypa resembling exiqua. 

13. Ortkis formosa ?. 

14. Spirifer lynx. 

15. Lepteena like rugosa of Phillips. 

16. Trochus bilex. 

17. Orthoceras la queatum/f, 

18. Lingala (last of.) 

19. Cestoceras. 

Besides the above, a fine structured concentric coralline allied to stroneatopora. Several 
riJobiteSj probably of undcscribed species allied to phecapt^, one near to P. calicephaluty but 
rith oompoaod eyes. 

Mineral localities in the Chippiwa land district^ in Wisconsin 

THREE MILES SQUARE. 

Lease No. 19 At the mouth of Montreal river— two-thirds in Wisconsin territory. 

Do 22 On the Montreal river — one- fourth in Wisconsin. 

Do 23 do ono-fifth. 

Do 25 do seven-eighths. 

Do 26 do one-half. 

Do 34 do seven-eighihs. 

Do 137 do the whole in Wisconsin. 

ONE MILE SQUARE. 

Location No. 57 On the waters of Montreal river. 
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X«oottioa No. 305 On the waters of Montretl rirer. 
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Besides the above, there are some half dozen loeatioas on the head waters of BaA.i 
trcal rivers ) and several on Bad river, the numbers of which are not known. T 
also, two or three on the Nemsji or Left Hand river, south of Fond da Lao, and • 
the falls of the St. Croix. 

Mr. R. Chspman has a settler's claim to a location about twenty miles north of 
Lao. I 
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